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PREFACE TO THE SECOND EDITION 
The decision to reprint Volume 1 A  of the D a t a  C a t a l o g  Ser ies  f o r  
Space S c i e n c e  and A p p l i c a t i o n s  F l i g h t  M i s s i o n s  was made primarily 
because it was no longer available when its companion, Volume lB, 
was completed in April 1987. Although Volume 1A was printed in 
September 1982, in this second edition no changes were made to the 
original text, since it described spacecraft and experiments as 
they actually were durin~q the acquisition of the data in Volume 1B‘. 
The only significantarevision made in the second edition was the 
addition of Appendix E, which is an index showing the pages in 
Volume 1A where one can find descriptions of the spacecraft and 
experiments corresponding to the data sets described in Volume 1B. 
The organization of Appendix E is the same as that of Volume 1B. 
Thus, Appendix E to this second edition is ordered alphabetically 
by NSSDC spacecraft common name. The associated investigations, 
arranged alphabetically by Principal Investigator’s last name, 
follow each spacecraft name. 
Because of the organization of Volume 1A by planets and disciplines, 
many descriptions are repeated. For example, the description of the 
Voyager 2 spacecraft appears on page 68 under Jupiter, on page 83 
under Saturn, and on page 94 under Interplanetary Investigations. 
Appendix E gives only the number of the first page on which a given 
description can be found. Thus, only page 68 is given for the 
Voyager 2 spacecraft. The index added to this edition should allow 
users to work smoothly from the organization of Volume 1B to that of 
Volume 1A. 
The second edition was prepared by employees of the on-site 
contractor, Science Applications Research (SAR) . 
March 1988 
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John E. Jackson 
PREFACE TO THE FIRST EDITION 
This volume, B r i e f  D e s c r i p t i o n s  o f  P lane tary  and H e l i o c e n t r i c  
Spacecra f t  and I n v e s t i g a t i o n s ,  part of the D a t a  Catalog S e r i e s  f o r  
Space Sc ience  and A p p l i c a t i o n s  F l i g h t  Mis s ions ,  represents the work 
of many people. The series will describe the data sets held by 
NSSDC, some of the data sets held by NASA-funded investigators, and 
some of the data sets held by foreign investigators; and the series 
will serve as pointer doc:uments for extensive data sets held and 
serviced by other government agencies. 
We would like to thank the many spacecraft and experiment personnel 
who over the years provided much of the information contained in this 
volume. The cooperation of the investigators in supplying current 
status information is gratefully acknowledged. Thanks also are 
extended to the other NSSDC personnel, employees of the on-site 
contractor, M/A-COM Sigma Data, Inc., who have been involved in the 
information handling necessary to produce this volume. Special 
acknowledgment is given to Mary Elsen for her extensive editorial 
assistance and to the File Management group, supervised by Dorothy 
Rosenblatt, for their special computer processing to accommodate the 
format of this volume. 
The Data Center is continually striving to increase the usefulness of 
its data holdingsfsupporting indexes, and documentation. Scientists 
are invited to submit their space science data and comments to NSSDC. 
Catalog recipients are urged to inform potential data users of its 
availability. 
September 1982 Winifred Sawtell Cameron 
Robert W. Vostreys 
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Introduction 
1.1 PURPOSE 
The National Space Science Data Center (NSSDC) was established by 
the National Aeronautics and Space Administration (NASA) to provide data and 
information from space science and applications flight investigations in 
support of additional studies beyond those performed as the principal part of 
any flight mission. 
describe ( 1 )  the holdings of all spacecraft flight investigations for which 
NSSDC possesses data or can direct people to the data source,.(2) all data 
sets held by NSSDC, ( 3 )  some of the data sets held and serviced by NASA-funded 
investigators, and ( 4 )  some of the data sets held and serviced by foreign 
investigators: and the series will serve as pointer documents for extensive 
data sets held and serviced by other government agencies, particularly the 
National Oceanographic and Atmospheric Administration (NOAA). There is one 
major omission from this series: the extensive set of data obtained from the 
lunar missions conducted by NASA, supplemented by a few small photographic 
data sets from Soviet missions. These are described in the C a t a l o g  of Lunar 
?Lssion Data (NSSDC/WDC-A-R&S 77-02) and will not be repeated in this series, 
except for a few cases. The data from IMP-E, Apollo 15 subsatellite, and 
Apollo 16 subsatellite are included in the series, since these data are 
important to disciplines other than those connected with lunar studies. Some 
of the experiments of the Apollo ALSEP missions also yielded useful data for 
magnetospheric and interplanetary physics, but these are not included in the 
series, since the instruments were confined to the surface of the moon. 
Readers should consult the Cata log  of Lunar Mission Data if they are 
interested in such data sets. 
This volume is one of a series of eleven that will 
The series consists of ( 1 )  five volumes that describe the spacecraft and their 
associated investigations (experiments) separated, mainly, into various orbit 
categories, (2) five corresponding volumes that describe the various orbital 
information and investigation data sets, and ( 3 )  a master index volume. In 
some cases certain data sets appear in more than one data set volume, since 
they are important to a discipline not normally related to most of the 
investigations on a given spacecraft. The five categories of spacecraft are 
(i) Planetary and Heliocentric, which include planetary flybys and probes, 
(ii) Meteorology and Terrestrial Applications, (iii) Astronomy, Astrophysics, 
and Solar Physics, which are all geocentric except the selenocentric RAE-B, 
(iv) Geostationary and High-Altitude Scientific, and (VI Low- and 
Medium-Altitude Scientific. It is impossible to provide an organization of 
categories that separates the investigations cleanly into scientific 
disciplines, since many missions were multidisciplinary. 
Each volume is organized in a way that is believed to be most useful to the 
user and is described for each such volume in the Organization Section. For 
standard types of orbital information, i.e., predicted, refined, and 
definitive, the information is given in a tabular form to avoid repeating the 
same brief description an inordinate number of times. The standard 
description of a data set from an investigation is a free text brief 
description, since the wide variety of instruments precludes using a tabular 
format in most cases. 
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This catalog series has been prepared following a two-year survey and 
follow-up activity by NSSDC personnel to obtain information about the 
completeness of the NSSDC holdings and to solicit the description of data sets 
that will be serviced by individual investigators; these latter data sets are 
referred to as directory data sets. This survey was conducted only for NASA 
missions launched after December 31, 1962, but it includes the majority of 
NSSDC holdings. Unfortunately, of the 100 investigators surveyed, 
representing 346 inactive (no longer associated with an active science working 
team or equivalent) experiments, a small percentage failed to respond in 17 
months of concerted solicitation of information. Consequently, there are now 
20 investigations for which NSSDC has no data that will be dropped from this 
catalog series, since it would be irresponsible for NSSDC to send requesters 
to a possible data source that no longer has data or is non-responsive. The 
investigations that are being dropped from the NSSDC catalogs are identified 
in the appropriate volumes in the series. A small, but non-trivial, number of 
investigations were identified for which data no longer exist or for which the 
instrument failed at launch. These investigations are included in the 
spacecraft/investigation volumes so that users will know that it is fruitless 
to try to obtain such data anywhere. 
The main pur,pose of this series is to identify the data and the contact from 
whom the data can be obtained within the scope previously defined. In 
addition, we have tried to identify the personnel involved with the 
investigation, so that a user will know whom to contact for an obscure or 
detailed piece of information relative to a given data set that NSSDC may not 
possess. Consequently, we have tried to provide the current affiliation of 
the investigators. In some cases we know that people have retired or have 
gone into different areas of endeavor. The latter case is treated by showing 
the last affiliation of such an individual and denoting that he is no longer 
affiliated by printing NLA after the individual's name. Since this series is 
oriented toward helping interested persons to obtain data from flight 
investigations and helping NSSDC to serve as an effective switching center, 
the spacecraft/mission personnel are identified at the institution where they 
performed their relevant duties. The term NLA is printed with the names of 
these personnel if they are no longer associated with the given institution. 
It is hoped that this series will serve for many years as the source documents 
for data in the disciplines that NSSDC handles. The annual NSSDC Data L i s t i n g  
will be used to update the time intervals for which data are available and to 
identify in brief form the new data sets that become available in the future. 
The annual Repor t  of Active and Planned S p a c e c r a f t  and Exper imen t s  will be 
used to describe the new spacecraft and experiments which are placed in orbit. 
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1 2 ORGANIZATION 
This catalog contains descriptions of the planetary and heliocentric 
spacecraft launched for which NSSDC has information. Described for those 
spacecraft are the investigations for which NSSDC has archived data. 
The catalog is organized by planet, out from the sun, and then by heliocentric 
missions that collected interplanetary data. Included are the Pioneers 10 and 
1 1  spacecraft which are on trajectories to take them out of the solar system. 
A description of missions to the moon, with descriptions of the spacecraft, 
experiments, and data archived is contained in the Catalog of Lunar Missions 
Data (NSSDC/WDC-A-R&S 77-02) and is not repeated here. It was not possible 
to obtain information from the following investigations on the availability of 
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Inger so 11 
In ge r so 11 
The format for the experiments has been ordered by categories generally in 
order of the number of investigations. The categories discussed are (1) 
Imaging, (2) Particles and Fields, (3) Ultraviolet, (4) Infrared, (5) Radio 
Science and Celestial Mechanics, (6) Atmospheres, (7) Surface Chemistry, (8) 
Biology, and (9) Polarization. 
Only investigations with some data either available from NSSDC or where the 
source of data is known are discussed. Table 1, however, lists all the 
experiments that were aboard the various spacecraft and indicates the status 
(all or partial, no data, or failed) of the data. Since NSSDC has only a few 
photographs from the U.S.S.R. -- Veneras 9, 10, 13, and 14 -- and no other 
data, only these investigations will be presented and included in Table 1; 
Table 2 contains planetary missions with planetary investigations listed by 
categories of data that are available at NSSDC. For complete coverage of the 
solar system, and for reference, Table 3 (from the Catalog of Lunar Missions), 
similar to Table 1, except that it covers lunar missions, is presented at the 
end of this catalog. Appendix A is an index to planetary missions, Appendix B 
is an index to missions that were primarily planetary but had investigations 
that only collected interplanetary data in the cruise mode, and Appendix C 
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contains an index to missions whose investigations were designed to collect 
only interplanetary data. Appendix D contains definitions for terms and 
acronyms that may not be readily recognized by the users of this document. In 
Table 1 there are many similar investigations with similar names, but they are 
listed separately in order to indicate status of availability of data. Under 
Radio Science and Celestial Mechanics, for example, there is only one 
investigation named Radio Occultation, yet occultation data were obtained at 
all the planets. These will be identified in Volume l B ,  which is a companion 
volume describing the data sets obtained by the experiments described in this 
volume. It should be pointed out that many of the investigations obtained 
data from the interplanetary region, particularly in the particles and fields 
category. 
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1.3 NSSDC PURPOSE, FACILITIES, AND SERVICES 
The National Space Science Data Center (NSSDC) was established by the National 
Aeronautics and Space Administration (NASA) to provide data and information 
from space science and applications investigations in support of additional 
studies beyond those performed by principal investigators. As part of that 
support, NSSDC has prepared this series of volumes providing descriptions of 
archived data, divided into five categories as presented in Section 1.1 (and 
see inside front cover). In addition to its main function of providing 
selected data and supporting information for further analysis of space science 
flight experiments, NSSDC produces other publications. Among these are a 
report on active and planned spacecraft and experiments and various users 
guides. 
Virtually all the data available at or through NSSDC result from individual 
experiments carried on hoard individual spacecraft. The Data Center has 
developed an information system utilizing a spacecraft/investigation/data 
identification hierarchy. This catalog is based on that information system. 
NSSDC provides facilities for reproduction of data and for onsite data use. 
Resident and visiting researchers are invited to study the data while at the 
Data Center. The Data Center staff will assist users with additional data 
searches and with the use of equipment. In addition to spacecraft data, the 
Data Center maintains some supporting information and other supporting data 
that may be related to the needs of the researchers. 
The Data Center's address for information (for U.S. researchers) follows: 
National Space Science Data Center 
Code 601.4 
Goddard Space Flight Center 
Greenbelt, Maryland 20771 
Telephone: (301) 344-6695 
Telex No.: 89675 
TWX No.: 7108289716 
Researchers who reside outside the U . S .  should direct requests for information 
to the following address: 
World Data Center A for Rockets and Satellites 
Code 601 
Goddard Space Flight Center 
Greenbelt, Maryland 20771 U.S.A. 
Telephone: (301) 344-6695 
Telex No.: 89675 
TWX NO.: 7108289716 
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1.4 DATA ACQUISITION 
NSSDC invites members of the scientific community involved in spaceflight 
investigations to submit data to the Data Center or to provide information 
about the data sets that they prefer to handle directly. The Data Center 
assigns a discipline specialist to work with each investigator or science 
working team to determine the forms of data that are likely to be most useful 
to the community of users that obtain data from NSSDC. The pamphlet 
G u i d e l i n e s  for S u b m i t t i n g  Data t o  the Na t iona l  Space Science Data Center can 








































planetary Missions, by Category of Data Available a t  NSSDC 
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J U P I T E R  
SATURN 
VENUS 
U L T R A V I O L I T  UERCURY M R I N E R  10 
V I M l S  MARINER 10 
J U P I T E R  
UARINER 9 
P I O N E E R  10 








P I O N E E R  VENUS  ORBITER 
P I O N E E R  VENUS LARGE 
P I O N E E R  VENUS SMALL 1 
P I O N E E R  VENUS SMALL 2 




V I K I N G  I-ORBITER 







P I O N E E R  VENUS 1-ORBITER 
P I O N E E R  VENUS 2-BUS 
P I O N E E R  VENUS-LARGE 
P I O N E E R  VENUS-SMALL 1 
P I O N E E R  VENUS-SMALL 2 





V I K I N G  1-ORBITER 
V I K I N G  2-ORBITER 
V I K I N G  1-LANDER 
P I O N E E R  1 1  
VOYAGER 1 







V I K I N G  I - O R B I T E R  
V I K I N G  2 - O R B I T E R  
V I K I N G  1 - m ~ ~  
V I K I N G  2-LANDER 
P I O N E E R  10 
P I O N E E R  11 
VOYAGER 1 
RADIO S C I E N C E  6 MERCURY 
VOYAGER 2 
P I O N E E R  11 
VOYAGER 1 
VOYAGER 2 




P I O N E E R  VENUS I -ORBITER 
P I O N n R  " U S  2-BUS 
MARINER 4 
P I O N E E R  10 
P I O N E L R  11 
VOYAGER 1 
:ONEEX " U S  1-ORBITER 
rRINER 6 
rRINER 7 
P I O N E E R  VENUS 1-ORBITER 
P I O N E E R  VENUS 2-BUS 
P I O N E E R  VENUS LARGE 
P I O N E E R  VENUS-SMALL 1 
P I O N E E R  VENUS-SMALL 2 
P I O N E E R  VENUS-SMALL 3 
V I K I N G  1-ORBITER 
1 V I K I N G  2-ORBITER V I K I N G  1-LANDER 
V I K I N G  2-LANDER 
P I O N E E R  11  
P I O N E E R  1 1  + SATURN 
V I K I N G  1-LANDER 
V I K I N G  2-LANDER 




Plate 1. This is a collection of press release photographs of various aspects 
of the planet Mercury from the Mariner 10 mission, the only mission to go to 
Mercury. It was the first mission to use the gravitational assist from one 
planet (Venus) to go on to another planet (Mercury). (A) P14470 is a mosaic 
of medium-resolution images presenting the hemisphere of Mercury seen by the 
spacecraft on the incoming trajectory on the first encounter of the flyby. It 
shows the lunar highlands-like nature of Mercury. (B) P14580 is a mosaic of 
medium-resolution images of the hemisphere of Mercury seen by the spacecraft 
on its outgoing trajectory on the first encounter. It shows some smooth 
areas. The spacecraft later had two more encounters, each spaced 6 months 
apart. (C) P14469 is a high-resolution (about 100m) photo showing a two-level 
flow in a large crater. (D) P15046 is a high-resolution (about 100m) image 
showing some of the long ridges traversing all topography which are apparently 
unique to Mercury among the planets. 
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@!?!CINAC PAGE 
BLACK A h D  '4v'i-iIl.E i'i-iO TOCRAPh 
INTRODUCTION 
It was felt that the presentation of investigations in categories and by 
planets would be most useful to the scientific community. In this way, a 
possible user of data could determine quickly and easily the data that have 
been gathered at each planet. 
by consulting Table 1 for all investigations and their status in regard to 
data archived at NSSDC from planetary and interplanetary missions, Table 2 for 
general categories at each planet, and Appendix A for details. 
This information can be obtained most quickly 
The first planet to be covered in this catalog is Mercury. There has been 
Only one mission to Mercury, namely Mariner 10. There were, however, three 
passes (encounters) past the planet. In the second part of this catalog, 
which contains discussions of the data sets pertaining to the investigations 
on Mariner 10 that covered Mercury, the data sets will be presented according 
to encounter. There were seven investigations for which NSSDC either has the 
data archived or knows the source of the archived data; these investigations 
fall under five categories: ( 1  ) Imaging, ( 2 )  Particles and Fields, ( 3  1 
Ultraviolet, ( 4 )  Infrared, and (5) Radio Science and Celestial Mechanics, and 
they are presented in that order. All investigations that dealt with a 
category are discussed under that category. 
Following the planetary investigations sections for the planets, those 
planetary missions that carried the interplanetary region investigations are 
presented. Appendix B indexes this section. This section, in turn, is 
followed by the interplanetary missions whose investigations collected only 
interplanetary data. These missions all had heliocentric orbits. Appendix C 
indexes this section in detail. 
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S P A C E C R A F I  COMMON N l I E -  M A R I N E R  1 0  
ALTERNATE N A M E S -  M A R I N E R  73, P L - 7 3 2 A  
M A R I N E R - J  V E N U S I M E R C U R Y r  M A R I N E R  V E N U S I M E R C U R I  7 
6919 
NSSDC I D -  7 3 - 0 8 5 1  
W E f G H l -  5 0 4 .  KG L l U N C H  D A T E -  11103173 
LAUNCH S I T E -  CAPL CANAVERAL,  U N I l E O  S l A T E S  
LAUNCH V E H I C L E -  A T L A S  
S P O N S O R I N G  C O U N l R Y I l G f N C V  
U N I T E D  S T A T E S  NASA-OSSA 
I N I T I A L  O R B 1 1  P A R A M f l E R S  
O R B 1 1  T Y P E -  MERCURY F L Y B Y  
PERSONNEL 
PM - Y.E. G I B E R S O N  
P S  - J .A. DUNNE N A S A - J P L  N A S A - J P L  
B R I E F  D E S C R I P T I O N  
P u l l  O f  0°C p l a n e t  (Venus)  t o  r e a c h  a n o t h e r  ( M C r C u r y ) .  l h e  
1PacCII . f t  S t r u C t b r e  ua*  ar, 1 8 . 1 5 - k g  (40  l b ) r  e i g h t - s i o e d  
l h i r  s p a c e c r a f t  was t h e  f i r s t  t o  YIC t h e  g r a v i t a t i o n a l  
f r a m e w o r k  w i t h  e i g h t  e l e c t r o n i c s  ~ o n p . ~ t * c n t ~ .  I C  . C . S U T C ~  
1 .39  d i a g o n a l l r  and 0 .457  m i n  dee th .  110 s o l a r   panel^, each 
s u p p o r t i n g  5.1 sa  I o f  s o l a r  c e l l  a r e a .  The r o c k e t  e n g i n e  I ~ I  
l i q u i d - f u e l e d ,  w i t h  two sets o f  r e a c t i o n  j e t s  used to s t a b i l i z e  
t h e  SPacCCraft  on t h r e e  axes .  I t  c a r r i e d  a Lou-ga in  
O s n i d i ~ e c t i n n a l  antenna, COIPOIC~ o f  a honeycomb-d i r k  p a r a b ~ l i t  
r e f l e c t o r .  1 . 3 7  i n  d i a m e t e r r  r i t h  f o c a l  l e n g t h  55 c m .  r e e d s  
e n a b l e d  t h e  s p a c e c r a f t  t o  t r a n s m i t  a t  S-band and a-band 
f r e q u c n r i c l .  The a p a r r r r a f t  c a r r i e d  a C."ODUS s t a r  t r a c k e r ,  
l o c a t e d  On t h e  U P L C ~  r i n g  f t r u l t u r ~  c f  t h e  O c t a g 0 r a l  s a t e l l i t e r  
and a c q u i s i t i o n  sun sensors on t h e  t i p s  o f  t h e  s o l a r  pane ls .  
The i n t e r i o r  o f  t h e  S P a r r C r a f t  was insulated w i t h  w l t i 1 a y . r  
t h e r m a l  b l a n k e t s  I t  COD and  bOt tCr .  A sunshade was d e c l a y e d  
a f t e r  l a u n c h  t o  P r o t e c t  t h e  S D a c t r r a f t  on t h e  r o l a r - o r i e n 1 r d  
s ide .  I n l t r u m c n t s  a b o a r d  t h e  spacecraft measured t h e  
a t m o s p h c r i c ~  s u r f a c e r  and p h y s i c a l  c h b r a c t . r i s t i c s  o f  M e r c u r y  
m d  Venus. E w e r i i c n t s  i n t l u d e a  t e l e v i s i o n  photograpt.y. 
m a g n e t i c  f i e l d ,  plasma,  i n f r a r e d  r a d i o m e t r y .  u l t r a v i o l e t  
SPectrOScODY~ and r a d i o  Icicncc d e t e c t o r s .  An r r p r r i m c n t a l  
X-band. h i g h - f r e q u e r c y  t r a n s m i t t e r  b a s  f l o w n  f o r  t h e  f i r s t  t7 .e 
on t h i s  SPOCCIC*ft. M a r i n e r  10  111 p l a ~ ~ d  i n  a p a r k i n g  o r t , i t  
a f t e r  l a u n c h  f o r  a P p r o x i m a t r L r  25 n i n r  t h e n  p l a ~ e d  i n  O r b i t  
around t h e  sun e n r o u t e  t o  Venus. The O r b i t  d i r e c t i o n  was 
C e p o l i t e  t o  t h e  m o t i o n  o f  t h e  e a r t h  a r o u n d  t h e  sur.  n i d - c o u r s e  
c o r r e c t i o n s  were made. The s p a c c c r i f t  P a s l e d  V e n u s  on F e h r u a r y  
5 .  1 9 7 q r  a t  1 d i s t a n c e  O f  4 2 0 0  k.. I t  CroilCd t h e  O r b i t  a t  
k r c u r r  on March 29 .  1 9 7 4 ,  a t  2 0 4 6  UTI a1 a d i s t a n c e  o f  abou t  
7 C q  k. f r o m  t h e  s u r f a c e .  The 1 V  and UV *Xper i . rntS W C I C  t u r r e o  
on t h e  Comet Kohou tek  w h i l e  t h e  ~ p . ~ e ~ ~ . f t  was on t h e  way t o  
V e n u s .  A second e n c o u n t e r  w i t h  M C ~ C U I Y I  r h c n  n o r e  p h o t o g r a p h s  
Y e r e  taken. o c c u r r e d  on Sep tCrbCr  21. 1 9 7 4 .  a t  an a l t i t u d e  o f  
abou t  4 l r 0 0 0  k m .  A t h i r d  and last MC~CUI)) encounter  et an 
a l t i t u d e  o f  327 k m r  r i t h  a d d i t i o n a l  p h o t o g r a p h y  o f  a b o u t  300 
photOgraPhc and a a g n c t i c  f i e l d  n e a s u r e l t n t s  o c c u r r e d  o n  March  
1 6 1  1 9 7 5 .  E n g i n e r r i n g  t e s t s  were c o n t i n u e d  u r t i l  march 2q. 
1975. "hen t h e  S U D P L Y  o f  a t t i t u d e - c o n t r o l  4.1 was d e p l e t e d  and 
t h e  m i s s i o n  was t e r m i n a t e d .  
2.7 . l o n g  and ( - 9 7  . ride .  b e r e  a t t a c h e d  at t h e  top, 
INVESTIGATIONS 
I M A G I N G  
- - - - - - - M A R I N E @  1 0 ,  MURRAY- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S l l G A T l O N  N A M E -  T E L E V ~ S I O N  PHOTOGRAPHV 
NSSDC I D -  7 3 - 0 8 % - 0 1  I N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 r  S C I E N C E  
l N V E S T I G A T I O N  O l S C I P L I N E ( S )  
P L A N E T A R Y  A ~ M O S P H E R E S  
P L I N E l C L O G Y  
P f R S O N N E L  
P I  - B - C .  MURRAY 
01 - M.J.S.BEL1ON 
01 - G.P. K U I P E R ( O f C E A S f 0 )  
01 - V.P. SUOPl I  ~~. 
0 1  - N.J. T R A S K ,  JR. 
0 1  - D.E. G A U L T  
01 - B.Y. H A P K E  
01 - M.E. D A V l E S  
01 - 8.1. O ' L E A I I l  
C A L I F  I N S T  O F  T E C H  
K I l l  P E A K  N A T L  O R s  
U OF A R I Z O N A  
U OF Y I S C O N S I N  
US G E O L O G I C A L  S U R w E i  
NASA-ARC 
U OF P l T l S B U R G H  
RAND CORP 
P R l N C t T O N  U 
BRIEF DESCRIPTION 
s u r f a c e r  (upper  a tmosphere  i n  t h e  c a s e  o f  v rnus)  o f  t h e  planets 
V e n u s  and M e r c u r y .  F o r  V e n u s ,  t h e  o b ~ r r t i v e r  w e r e  t o  
i n v e s t i g a t e  t h e  t i m e - d e p e n d e n t  p r ~ p e r t i ~ ~  o f  t h e  uv c 1 0 u a s ~  and 
t o  o b t a i n  h i g h - r e s o l u t i o n  imagery  a t  t h e  m a i n  c l o u d s .  F O ~  
M e r c u r y .  t h e  o b j e c t i v e s  were t o  map i t s  m a j o r  p h y l i o g r a p h i c  
p r o r i n c c s -  d e t e r m i n e  i t s  spin a x i s  o r i e n t a t i o n ,  ~ i t a b l i s h  a
c a r t o g r a o h i c  c o o r c i n a t e  s y s t k l r  and  I e a r c h  f o r  M c r r u r i a n  
The o b j e c t i v e s  O f  t h i s  c rpe r i . en t  w e r e  t o  p h o t o g r a c h  t h e  
s * t e l l t t t s .  l h r  = Q u i p l e n t  c o n s i s t e d  o f  two  s p h e r i c a l  1150 I I ~  
d i a m e t e r )  C a s a e i r a i n  t ~ l i s c o p t s  w i t h  r i g h t  f i l t e r s ,  a t t a c h e d  t o  
6 E C  1 - i n c h  v i d i c o n  t u b e  Cameras ( 1 5 0 0  111 focal l e n g t h  and 0.5 
d e g  f l c l d  o f  v i e r )  f o r  narrow-anqlc c,hotooraohv. A n  a u x i l i a r y  
O p t i c a l  l y a t e m  mounted on each  ;amera p r o v i d e d  w i d e - a n g l e  ( 6 2  
I m  f o c a l  l e n g t h  and 11 x 14 dcg f i r l d  o f  v i e w )  p h o t o g r a p h y  b y  
mov ing  a m i r r o r  O n  a f i l t e r  " h e e l  t o  a p o s i t i o n  i n  t h e  o p t i c a l  
ca th .  E x p o s u r e  t i m e  r a n o c d  f rom 3 IS t o  1 7  s. an.+ --rh *--era _ _  _. _-... ._I.. ~ ~ ..
t o o k  a D i c t U r C  e w r l  4 2 s . -  The T v  P i c t u r e  c o n s i s t e d  o f  7 0 0  s c a n  
l i n e s  w i t h  832 P i c t u r e  e l t n e n t r l l i n e ,  u h l c h  u c r e  a i o i t a l l y  
~ - -  coded i n t o  6 - b i t  words f o r  t r a n s m i s s i o n .  l h e r e  ~. were e i g h t  
f i l t e r  wheel  c o s i t i o n s :  ( 1 1  r r d r - a n g l e  image r e l a y  m i r r o r .  (2) 
b l u e  b m d o a s s r  1 3 )  UV o o l a r i z i n g r  ( + I  ~ I ~ Y I  UV h i g h  p a s s ,  ( 5 )  
C l C a l r  ( 6 )  U W  bandpa%%* (71 d e f o r u s i n u  l r n ~  ( t a r  r - l i h . s r i n q J ,  
~~ . - .  .". 
and ( 8 )  y e l l o r  bandpars.  About 7000 DhOtDgraphs were O b t a i n e d  
o f  V e n u s  and M C r C U r y r  w i t h  a a e l i n u m  r e s o l u t i o n  o f  1 0 0  m f o r  
M C r c U r Y .  T h r e e  photog.aPhic DaSSCfr S S ~ a r a t e d  b y  6-month 
i n t e r v a l s ,  YIIC milac f o r  M e r c u r y .  F u r t h e r  d e t a i l s  o f  t h e  
e x p ~ r i ~ e n t  C I P  be o b t a i n e d  f r o m  NSSDC 75-lU. and IC~TYII  V .  15. 
n. 2 ,  OCtOhCr 1 9 7 1 .  Sc ience  r e s u l t s  on M c r c u l v  m a 1  h- n h t - i o e d  . . , . , - - - - . - . . 
from 1. G C O D h ? l .  R e s . ,  V .  80.  p.  17, J u n e  1975, and on Venus i n  
Science, Y .  l U 3 1  P. 4 1 3 1 ,  March 1 9 1 4 .  
P A R T I C L E S  AND F I E L D S  
M A R I N E R  1 0 ,  BRIDGE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  -----__ 
I N V E S T I G A T I O N  NAME-  MEASUREMEN1 OF P L A S M A  E N V I R O N M E N T  
NSSDC I O -  7 3 - 0 8 % - 0 3  I N V E S T l G A T I V E  PROGRAM 
CODE EL-4. S C I I N C E  
I N V E S T I G A l l O N  O I S C I P L I N E ( S )  
P A R T I C L E S  AND F I E L D S  
PERSONNEL 
P 1  - H.S. B R I D G E  
0 1  - J . M .  B I N S A C K  
01 - A.J. L A Z A R U S  
01  - 5 .  O L B f R T  
01 - S.J. B A R E  
01 - (1.0. MONTGOIIERY 
0 1  - A.J. HUNDHAUSEN 
01 - J.R. A S B R I D G E  
0 1  - K.. D G I L Y I L  
01 - L.F. B U R L A G A  
0 1  R.E. H A R l L E  
01 - C.W. SNVDER 
0 1  - G.L. S I S C O f  
M I S S  I N S 1  OF l E C H  
MASS I N S T  O F  TECH 
M A S S  I N S 1  OF 1 F C H  . .. 
M A S S  I N S 1  OF T E C H  
LOS ALAMOS S C 1  L A B  
LOS A L A M O S  S C 1  L A B  
N A T L  C l R  FOR A l l l O S  R E S  
L O S  ALAMOS S C I  L A B  
N A S A - L S F C  
NASA-GSFC 
N A S A - G h F C  
N A S A - J P L  
U OF C A L l F r  L A  
B R I E F  O E S C R I P l l O N  
l h t  c x p t r i m c n t  1.5 d e s i g n e d  t o  d e t e r m i n e  t h e  mode o f  
i n t e r a c t i o n  Letreen t h e  p l a n e t  M e r c u , ~  and t h e  s o l a r  wind, t o  
m a k e  a c o n o r e h c n r i v c  s t u d y  o f  t h e  plasma reg ime  a t  M C I C U I Y ~  t o  
v e r i f y  ana extend p r e v i o u s  O b s e r v a t i o n s  o f  t h e  s o i a r  w i n d  
I n t e r a c t i o n  w i t h  V e n u s .  t o  c l a r i f y  t h e  role  a t  e l e c t v o n s  i n  t h e  
i n te rac t i on . .  and t o  s t u d y  t h e  s o l a r  r i n d  f r o m  1 t o  0.. AU. 
I n s t r u e e n t a t i o n  f a r  t h e  ~ . p ~ r i m e n t  c o n s i s t e d  o f  t w o  
s u n u a r d - f a c i n g  t l C c t I O l t a t i C  a n a l y z c r r  I S E S A )  a n d  O n e  b a c k l a r d  
f a r i n g  e l e c t r o n  s p C c t r O m t t e r  I B E S A ) .  l h e s e  t h r e e  d e t e c t o r s  
were mounted O n  a s c a n n i n g  D L a t f O l m r  wh ich  c o u l d  be swept a t  1 
d r g f i  t h r o u g h  an a r c  o f  120 d c g  c e n t e r e d  on a d i r e c t i o n  i n  t h e  
r c l i p t i c  P l a n e  6 de9 e a s t  o f  t h e  SPacCI ra f t - sUn  l i n e .  B o t h  
S E S l r  f a i l e d  t o  r e t u r n  data. They were t o  measure p o s i t i v e  
i o n s  from 0.08 t o  8 k t v  and c l t r t r o n r  f r o m  4 t o  4 0 0  C V .  i h e  
B E S A  had  a f an -shaped  f i e l d  o f  v iew  o f  p l u s  o r  minus 3.5 dcg b y  
P L U S  o r  minus  13.5 dcg. l h c  l a r g e r  angle  was normal  to, and 
symmet r i c  about.  t h e  s c a n  a r c .  An e l e c t r o n  IDCT~IY~ war 
o b t a i n e d  LYCIY 6 1 3  and  ~ O n s i i t ~ d  O f  t l u x  m e e s u r ~ r n ~ n f s  in 1 5  
L o g a r i t h * i r m l L ) ,  Isaced cnrrs.7 c h a n n e l s  ( r i c h  c h a n n e l  w i d t h  
d e l t a  E I E = L . L I )  w i t h i n  t h e  c n c r y r  range 13.4 t o  690 cV.  
B e c a u s e  s o l a r  w ind  f l o u  p a s t  t h e  s ~ d c e c r a f t  i n t r o d u c e r  a n g u l a r  
d i s t o r t i o n  o f  t h e  e l e c t r o n  d i s t r i b u t i o n  function ~ o m p a r e d  t o  
what r o u l d  be ObiePved i n  t h e  s o l a r  r i n d  r e s t  f r a m e ,  i t  1.3 
P O s s i b l C ~  b y  t a k i n g  i n f o  a C C O u n t  t h i s  distortion and t h e  
I D ~ C C C ~ = ~ ~  s h e a t h  c h a r a c t e r i s t i c s ,  t o  d e r i v e  some o t  t h e  s o l a r  
r i n d  P1.S.a P a r * I C t C r I  such a s  i o n  b u l k  speed, t l r c t r o n  
tCmpelatUrC. and e l e c t r o n  d e n s i t y .  The r e l i a b i l i t y  o f  t h e s e  
P a r a m F t C r s  i s  n c c r r r a r i l y  dependen t  on t h e  v a l i d i t y  O f  t h e  
s p a c e c r a f t  s h e a t h  model  emDtOyed i n  t h e  a n a l y s i r r  and i s  t h u s  
a f f e c t e d  b y  t i m e  changer i n  t h e  amb ien t  s o l a r  wind. 
M A R l ) i f R  10,  NESS- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - -_ --- 
I N V E S l I G A l I O N  N A M L -  F L U X G A T E  M A G N E 1 O ) I E l L R S  
NSSDC I D -  I N V E S T I G A l l W E  PROGRAM 
CODE EL-4. S C I E N C E  
73-08511-04 
1 N V E S l l G A l l O N  D I S C I P L I N E  (S 1 
P A R T I C L E S  AND F I E L D S  
P L A N t T O L O G Y  
19 
PERSONNEL 
P I  - N . f .  N E S S  N A S A - 6 S f  C 
01 - K . Y .  BEHANNON N A S A - L S F C  
01 - R.P. L E P P I N G  N A S A - C S f C  
0 1  - Y.C. YHANG C A T H O L I C  U O f  A M E R I C A  
B R I E F  D E S C R I P l l O N  
T h i s  experiment c o n s i s t e d  o f  t i 0  tria.i.1 f lux9.te 
m a g n e t o m r t ~ r s  mounted on a common boo. 2.3 a and 5.8 f r o m  t h e  
s p a r e ~ r a f t  and des igned  t o  measwe t h e  v e c t o r  * a g n e t i L  f i e l d  i n  
t h e  v i c i n i t y  o f  M e r c u r y  a n d  Venbs and i n  t h e  i n t e r p l a n e t a r y  
medium. o u t p u t s  f ro.  t h e  two  m a g n e t o a c t e r r  wcrc s i m u l t a n e o u s l y  
a n a l y z e d  t o  s e p a l a t e  a m b i e n t  f i e l d s  fro. spac .cra f t  f i e l d s .  
E a c h  Sensor had Cu.1 o p e r a t i n g  ranges  O f  m inus  10 PLUS 16 n l  
and 128  n T r  w i t h  d i g i t i z a t i o n  a c c ~ r a c i ~ f  o  0.03 nT and 0.26 
nT. r e s p e ~ t i ~ e l y .  B i a s  o f f s e t  C a p a b i l i t y  e x t e n d e d  t h r  O p e r a t i n g  
range  t o  m inus  o r  PIUS 3 1 8 8  nT. D u r i n g  the  p r i a a r y  phase of  
t h e  m i s s i o n  ( N o v r * t e r  3. 1 9 1 3 ,  t C  P a r c h  29. 1 9 7 4 )  and d u r i n g  
t h e  Second and t h i r d  M e I C u r Y  e n r o u n t e r s r  25 v t C t O r S  P t I  ICCand 
"ere  sampled by  t h e  p r i m a r y  o u t b o a r d  magnetometer and 
t r a n s m i t t e d  t o  E a r t h .  A t  O the r  1i.e.r a l o r c r  d a t a  r a t e  mode 
was used d u r i n g  wh ich  f i r e  Y e c t O i s  & e ,  second u t l e  t r a n s m i t t e d .  
The e w e r i . e n t  f u n c t i o n e d  n o r a a l l y  t h r o u g h o u t  t h e  l i f e  o f  t h e  
s p a c e c r a f t .  F o r  f u r t h e r  d e t a i l s .  see N. F .  N E S S  e t  a l . .  
Science, Y .  183. P .  1 3 0 1 .  
- - -_ -- - M A R I N E R  10, SIMPSO*---- ' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I h V E S l I G A T I O N  NAME-  E N E R G E T I C  P A R I I C L E S  
NSSDC I D -  1 3 - 0 8 5 A - 0 1  I N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E I S )  
P A R T I C L E S  A N D  F I E L D S  
PERSONNEL 
P I  - 1.1. S I M P S C N  
01 - J.E. LAMPORT 
U OF C H I C A G O  
U OF C H I C A G O  
B R I E F  O E S C R I P T I O N  
T h i s  e r p c r i n e n t  " a s  d i s i p r t d  t o  .easLre e n e r g e t i c  
C I C ~ ~ V D ~ S ~  p i o t o n s ~  and a l p h a  p i i t i t l e I  I n  t h e  i n t e r p l a n e t a r y  
i n i t i u m t n t e t i o n  c o ~ s i s t e d  o f  a m a i n  t e l e s c o p e  and l o r - e n e r g y  
t . lescOpi.  The ma in  t e l e l i o p e  r o n s i s t e d  o f  s i .  c o l i n e a r  
I C ~ S O I S  ( f i v e  s i l i c o n  d e t e c t o r s  and One C s 1  s c i n t i l l a t o r )  
surrounded  b y  a p l a s t i c  s c i n t i l l a t o r  a n t i c o i n c i d e n c e  CUP. One 
c u l s e  h e i g h t  a n . l i s i l  "as p e r f o r m e d  e v e r y  0 . 3 3  S I  and c o u n t s  
a r r u n u l a t c d  i n  each c o i n ~ i d c n r r l . n t i ~ o i n ~ i d ~ n ~ ~  mode were 
measured e v e r y  0.6 I .  P a r t i c l e s  s t c p p i n g  i n  t h e  f i r s t  s e n s o r  
were p r o t o n s  and a l p h a  p a r t i c l e s  i n  t h e  range 0.62-10.3 
I I . v / n u c l i o n  and e l e c t r o n s  above ~ c ~ l O l i . ~ t ~ l y  170 L e v .  The 
a c e r t u r e  h a l f  angle  f o r  t h i s  .Ode " a s  4 1  d e g r  and t h e  ge0mct r iC  
f a c t o r s  were 14 s q  c m  I t e r  f o r  e l e c t r o n s  and 7.4 sq c m  s t ~ r  f o r  
p r o t c n s  and  a l p h a  PI~~CLCI. The t e l e s c o p e  . p ~ r t ~ r *  h m l f  a n g l e  
decreased  t o  32 d t g  f o r  c o i n c i d e n t  c o u n t s  i n  t h e  f i r s t  and 
t h i r d  s e n s ~ r s .  The l o r - e n e r g y  t e I C s C O p t ~  a t w o - r l e n e n t  ( p l u s  
a n t i c o i n r i d r n r s )  d e t e c t o r  w i t h  a 38-6.. h a l f  a n g l e  a p e r t u r e  and 
a 0.49 sq CI s t e l  g r o m r t r i c a l  t a r t e r .  1.1 d e s i g l e d  t o  measure 
0.55-1.9 and 1.9-8.9 M e V  p l D t O n l  i i t h o u t  r e s p o n d i n g  t O  
e l e c t r o n s  o v e r  1 " i d -  range o f  e l e c t r o n  e n e r g i e s  and 
i n t e n s i t i e s .  See 1. GCOPhYS.  I C s . *  1 -  80-  0 .  4018 and 
r r f r r c n r r i  t h e r e i n  f o r  f u r t h e r  d e t a i l s .  
medium and i n  t h e  w l = i n i f i c r  0 1  Yenus and M e r c u r y .  T h e  
U L T R A V I O L E T  
- - -_ -- - * A R l N E R  1 0 ,  BROADFOOT---------------------------------- 
l N V E S l l G A T I O N  N A M E -  EUV SPECTROSCOPT 
NSSDC 10- 7 3 - 0 8 5 1 - 0 5  I N V E S T I G A T I V E  PROGRAM 
CODE EL-), S C I E N C E  
I NVE S T  I G  A l l  ON D l  S C I P L I N E  ( 5  ) 
P L A N E T A R T  ATMOSPHERES 
PERSONNEL 
P I  - A . L .  BROADFOOT U OF SOUTHERN C A L I F  
01 - M.B.  ELRO ROT HARVARD U 
01 - M.J.S.BEL1Oh K l l T  P E M  N l l L  O B S  
B R I E F  O E S C R I P T I O N  
T W O  i n s t r u m e n t s  i c r c  f l o r n :  a n  o r r u l t * t r o n  s o e i t r o m - t e r  
t h a t  was b o d y - f i x e d  t O  t h e  sC.CCCraft and an s i r g l c r  
s ~ ~ ~ t r o i e t t i  h a t ras mounted on t h e  scan r l a t f o r m .  Y h t n  t h e  
sun 11s o b s c u r e d  b y  t h e  l i m b s  o f  t h e  p l a n e t ,  t h e  O C c ~ I t a t i O n  
s c ~ c t r o m e t ~ r  . e e s ~ i t d  t h r  e r t i r r t i o n  p r o p e r t i e $  o f  t h e  
atmosphere. T h e  O r c u l t a t i o n  s p e c t r O l e t C r  had a p l a n e  g r a t i n g  
wh ich  o p e r a t e d  a t  g r a z i n g  i n c i d e n c e .  The f l u x e s  were m ~ a s u r e d  
a t  4 7 0 .  1 4 0 .  @IC. and 8 9 0  A u s i n g  channel v l c c t r a n  m u l t i p l i e r s .  
P i n h o l e s  d e f i n e d  t h e  e f f e c t i l c  f i e l d  o f  v iew o f  t h e  i n s t r u m e n t  
r h i ~ h  was 6.15 de9 f u l l  w i d t h  I t  h a l f  .ri.u. I F Y H M ) .  I s o l a t e d  
s p e c t r a l  bands a t  apprO.i.atClY 1 5  A ( F Y H M )  w e r e  a l s o  measured. 
The o b j e c t i v e  g r a t i r g  a i r g l o w  IPCC~~C,C~CI was f l c r n  t o  measure 
a i i g l o i  r a d i a t i o n  f r o .  V e n u s  and M e r c u r y  i n  t h e  s p e c t ? a l  r m g c  
f r o m  2 0 0  t o  1 1 0 0  A .  Y i t h  a s p e c t r a l  r e s o l u t i o n  o f  2 0  A r  t h e  
i n s t r u m e n t  mcasurrd r a d i a t i o n  a t  t h e  f o l l o r i n g  * .vcIengthl :  
3C41 430,  584,  1 4 0 ,  869. 1048.  1 2 1 6 ~  1 3 0 4 ,  1480.  and 1 6 5 1  A.  
I n  a d d i t i o n ,  10 c r o ~ i d c  a check on t h e  t o t a l  i n c i d e n t  e a t r e m ~  
uv flu. t o  t h e  sp.ct.O.t.r. t u 0  zero-order rnannels were 
f l o r n .  The e f f e c t i v e  f i e l d  o f  v i e r  of  t h e  i n s t r u m * n t  mas 0.13 
dcg b y  3.6 deg. 1101- e.perlmrnt d e t a i l s  and some m.asur.ments 
arr  con ta inem i n  t u o  papars:  (1) ' U l t r a v i o l e t  0bs .wa t ions  o f  
Ytnus from M a r i n e r  IO -- P v e l i m i n a r y  Reswlts.' A. L. B.o.dfoot. 
e t  11.. sc ience .  I. 183. March  29. 1914. and (2 )  -Mercu ry ' s  
AtmOsph*re f rom M a r i n e r  1 0  - P r e l i m i n a r y  Results.' A. L. 
BrO.dfOOt. e t  .I.. s r i m c r .  (I. 1b51 J u l y  12. i91+. A 
d e s c r i p t i o n  o f  the i n r t r u m e n t ' t i o n  I s  prrcn i n  t w o  l a t e r  
papers: (1) 'M.rincr 10  U l t r a i i o l e t  So.ctrO-et*r: A i r g l o w  
Experiment,' A. L. Broad foo t .  5. 5. Clapp  and F. E. S t u a r t .  
Svace S r i .  l n s t r .  I. 3. 199 (1911); (2 )  -Marine, 1 0  U l t r . v i o l e t  
Spec t roms te r :  O c c u l t a t i o n  E x p e r i m e n t # -  A. L. B r o a d f o o t .  5. S. 
Clapp  and  F. E. S t u a r t .  Space Sc i .  I n s t r .  v. 31 P. 2 0 9  (1911). 
D a t a  a l s o  i n c l u d e  t h e  i n t e r p l a n e t a r y  r e g i o n .  
I N F R A R E D  
PERSONNEL 
P I  - S.C. CHASE. JR. S A W 1  BARBARA R E S  CTR 
01 - E.D. M I N E R  
01 - 0. M O R R I S O N  
01 - 6. MUNCH 
N A S A - J P L  
U O f  HAUL11 
M P I - H E I D E L B E R G  ~ ~. . ~. ~-~~ . 
01 - 6. NEUGEBAUER C A L I F  I N S T  OF T E C H  
01 - J.M. S A A R I ( D E C E A S E 0 )  B O E l N 6  S C I  R E S  LAB 
B R I E F  D E S C R I P T I O N  
An i n f r a r e d  r a d i o m e t r r  h a v i n g  two channels,  22 t o  39 
.iLIO.Cters 180 X t o  500 I 1  .nd IO t o  17 mScrO.e1e11 ( 2 0 0  K t o  
6 5 0  I). was u s e d  t o  Observe  t h e  therm.1 e m i s s i o n  fro. v e n u r  and 
M e r c u r y  i n  two  broad s p e c t r a l  bands. The 111 t h e r m a l  e m i s s i o n  
fvom t h e  surface O f  M e r c u r y  be tween  l a t e  a f t e r n o o n  and e a r l y  
m o r n i n g  ( l o c a l  ti..) and d e v i a t i o n s  fro. t h e  average  t h e r m a l  
b e h a v i o r  o f  t h e  s u r f a c e  were measured. Measurements w.re a l s o  
made o f  t h e  b r i g h t n e s s  t e m p e r a t u r C s  o f  Venus ian  cloud t o p s  and 
Limb d a r k e n i n g  PhCnO.Cn.. A t t e m p t s  were made t o  c o r r e l a t e  
u n u s u a l  t LmDera tU Ie  Y a r i a t i o n l  " 4 t h  p h o t o g r a p h s  and 
measureaen ts  by O t h e r  i n s t r u m e n t s  t o  i d e n t i f y  mountains.  
W ~ I L C Y S .  v ~ l c m o e i ,  and unusual s u r f a c e  m a t e r i a l s .  
R A D I O  S C I E N C E  AND C E L E S T I A L  M E C H A N l C S  
I N U E S T l b A l I O N  NAME-  S- AND I - B A N D  R A D I O  P R O P A C A T I O N  
NSSDC I D -  1 5 - 0 8 5 1 - 0 2  I N V E S T l G A T I V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
I N V E S T I 6 A T l O N  D I S C I P L I N E ( S )  
PERSONNEL 
P I  - H.T. HOYARD 
01  - 6.5. L E V *  
0 1  - 1.1. S H A P I R O  
0 1  - 6. F J E L D B O I N L A )  
01 - A.J. K L I O R E  
01 - J.D. ANDERSON 
I O N O S P H E R E S  AND R A D I O  P H V S I C S  
P A R T I C L E S  AND F I E L D S  
P L A N E T A R Y  ATPOSPHERES 
S T A N F O R D  U 
N A S A - J P L  
MASS I N S T  O F  T E C H  
N A S A - J P L  
N A S A - J P L  
N A S A - J P L  
B R I E F  D E S C R l P l l O N  
l h i s  e x p e r i m e n t  used I- ( 8 4 0 0  Mu*) and S- (2113 MHz) 
band. on-board r a d i o  ~ y s t e r n s  f o r  u h l t w e r  s t i e n t i f i e  P U ~ ~ O S C S  
c o u l d  be dewised. Two primary a p p r o ~ c h e s  were made. one 
u t i l i z i n g  t r a c k i n g  i n f o r m a t i o n ,  t h e  O t h e r  t a k i n g  a d v a n t a g t  o f  
r a d i o  t r a i c r t o r y  v a r i a t i o n s  a s s o c i a t e d  w i t h  o c c u l t a t i o n  of t h e  
ea i th -sp .cec ra f t  s i g n a l .  T r a c k i n g  i n f o r m a t i o n  was a n a l y z e d  t o  
d e t e r m i n e  .*IS and g r a v i t a t i o n a l  r h . r . r t r r i s t i r s  ( i n c l u d i n g  
p l a n e t a r y  i n t e r n a l  c o m p o s i t i o n  and d e n s i t y  e s t i m a t t s )  o f  b o t h  
Venus and Mercury.  fro. .nomalous r h ~ r a c t c r i r t i c s  Observed  i n  
t h e  I- and I-tand s i g n i l l  d u r i n g  Ip .CeC l l f t  paISaOC t h r o u g h  t h e  
p l a n e t a r y  atmOSphcrcS j u s t  p r i o r  to, and subsequen t  to. 
o r r u l t a t i o n .  t e m p e t a t u r e  and PICIIU~~ p r ~ f i l c ~  Y C I ~  c. lcuIated. 
These p r o f i l e s  "ere  u s e f u l  t o  a d j u s t  a t m o s p h e r i c  r o m p o r i t i o n  
m o d e l s .  S i g n a l  r u t o f f  p r o v i d e d  u s e f u l  i n f o r m a t i o n  f o r  
d e t e r m i n a t i o n  o f  p l i n e t a r y  r a d i u s .  
Z C  
OREQE?%i. PAGE IS 
OF POOR QUALITY 
Venus 
VENUS 
Plate 2. This is a composite of press release illustrations of features on 
the surface of Venus. (A) P80-25 is an artist's rendition of the continent- 
sized structures and most of the planet's surface derived from the results 
from the Radar Altimeter investigation on the Pioneer Venus 1 - Orbiter 
spacecraft. (B) P80-13A is an artist's rendition of the continent-sized 
mass, Aphrodite, with the outline of the United States on it for comparison. 
This was also derived from the Pioneer Venus 1 - Orbiter Radar Altimeter. 
(C) P80-17 is an air brush map of the surface of Venus as revealed by the 
Pioneer Venus 1 - Orbiter Radar Altimeter measurements. (D) YI-000811 is a 
reproduction of the photos of the surface of Venus surrounding each Descent 
Craft landing area of Veneras 9 and 10 launched by the U.S.S.R. Note the 
different appearance of the rocks at the two sites which are separated by 
several thousand kilometers. (E) YG-06848 is a photograph of the surface 
surrounding the USSR's Venera 14 Descent Craft at its landing site. Note the 
still different structure of the platy, rocky outcrops compared with those of 
Veneras 9 and 10. Venera 14 landed in still another part of Venus, near the 
Phoebe Regio part of Venus. 
22 
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INTRODUCTION 
The next  p l ane t  o u t  from t h e  sun i s  Venus. There were fou r  U.S. missions and 
four  U.S.S.R. missions ( f o r  which da ta  are ava i l ab le )  t h a t  e i t h e r  flew by, 
o rb i t ed ,  or  en tered  t h e  atmosphere and landed on t h e  su r face  of Venus. The 
l a s t  U . S .  mission, Pioneer Venus w a s  composed of s i x  separate spacecraf t :  
( 1 )  Pioneer Venus 1 - Orb i t e r ,  ( 2 )  Pioneer Venus 2 - Bus, ( 3 )  Pioneer Venus - Large Probe, ( 4 )  Pioneer Venus - Small Probe 1, ( 5 )  Pioneer Venus - Small 
Probe 2, and (6) Pioneer Venus - SmaN Probe 3. A l l  of t h e  probes and t h e  bus 
t r a v e l e d  toge ther  as one u n i t ,  Pioneer Venus 2, from t h e  e a r t h  t o  Venus. The 
Large Probe and Small Probe 3 en tered  on t h e  day side of Venus, and the  Small  
Probes 1 and 2 en te red  on t h e  n ight  side. Two of t h e  Small Probes a c t u a l l y  
survived and t r ansmi t t ed  da ta  f o r  a s h o r t  t i m e ,  while t h e  o the r  t w o  may have 
survived but w e r e  o r i en ted  wrong t o  t ransmi t  t h e i r  data t o  t h e  O r b i t e r .  
were 65 separate inves t iga t ions  when each spacecraf t  on t h e  Pioneer Venus 
mission i s  treated separa te ly .  
Imaging, ( 2 )  P a r t i c l e s  and F ie lds ,  ( 3 )  Ul t rav io l e t ,  ( 4 )  In f r a red ,  ( 5 )  Radio 
Science and Celest ia l  Mechanics, ( 6 )  Atmosphere, and ( 7 )  Polar iza t ion .  See 
Tables 1 and 2 and Appendix A for more details .  The U.S.S.R. has  s e n t  many 
missions t o  Venus, many of which w e r e  successful .  NSSDC, however, has  data 
archived from only fou r  missions -- namely Veneras 9, 10,  13 and 14 -- from 
which imaging was obtained. 
There 
These cover seven ca t egor i e s  which are ( 1 )  
Only these  are presented i n  t h i s  catalog.  
PXCEDENG PAGE BLANK NOT FILMED 
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S P A C E C R A F T  COMMON NAME-  M A R I N E R  2 
A L T E R N A T E  NAMES-  1962 A L P H A  RHO I r  P 38 
M A R I N E R  R-2.  0 0 3 7 4  
HSSDC I D -  62-04lA 
L A U N C H  D A T E -  0 8 / 2 7 / 6 2  Y E I G H T -  201. K G  
L A U N C H  S I T E -  CAPE CANAVERAL.  U N I T E D  S T A T E S  
LAUNCH V E H I C L E -  A l L L S  
S P O N S O R I N G  C O U N T R I l A 6 E N C I  
U N I T E D  S T A T E S  NASA-OSSA 
I N I T I A L  O R B I T  P A R A M E T E R S  
O R B I T  T I P E -  V E N U S  N I B ?  
PERSONNEL 
PM - J.S. M A R T I N ( N L A 1  
P I  - R.C. W I C K O F F ( N L A 1  N A S A - J P L  N A S A - J P L  
B R I E F  D E S C R I P T I O N  
The M a r i n e r  2 s p a c e c r a f t  was t h e  second o f  a s e r i e s  E t  
s p a c e c r a f t  used  t o r  p l a n e t a r y  e a p l o r a t i o n  i n  t h e  t l y b y r  o r  
non land ing .  mode. M a r i n e r  2 was a backup  t o r  t h e  Mariner 1 
a i s s i o n  w h i c h  t a i l r o  s h o r t l y  a f t e r  l a u n c h  t C  V e n u s .  The 
s p a c e c r a f t  was a t t i t u d e - s t a b i l i z e d  u s i n g  t h e  sun and e a r t h  as 
r e t r r e n c e s .  I t  was s o l a r  p o r t r t d  and Capable O t  c o n t i n u b u s  
t e l e w t r y  o p e r a t i o r .  The spaCeCI.tt o b t a i n e d  d a t a  on t h e  
i n t c r r l a n c t a r y  mrd ium d u r i n g  t h e  f l i g h t  t o  V e n u s  and beyend. 
and i t  O b t a i n e d  pL.n.1.r~ d a t a  d u r i n g  t h e  e n c o u n t e r  o f  YCIUI. 
The I p a c e c I a t t  passed  vtnur  at a d i s t a n c e  0 1  41.000 hm on 
Decerbe r  14. 1962. ............................................................ 
S P A C E C R A F T  COMMON NAt tE-  M A R I N E R  5 
A L T E R N A T E  N A M E S -  M A R I N E R  VENUS 67. 0 2 8 4 5  
V E N U S - 6 7  
NSSDC I D -  67-0601 
LAUNCH D A T E -  0 6 1 1 4 1 6 7  W E I G H T -  245 .  K G  
LAUNCH S I T E -  CAPE CANAVERALI  U N I T E D  S T A T E S  
L A U N C H  V E H I C L E -  A T L A S  
S P O N S O R I N G  C O U N T R I I A G E N C I  
U N I T E D  S T A T E S  HASA-OSSA 
PERSONNEL 
PM - D .  S C H N E I D E R M A N  
PM - 1.H. P A R I E R ( N L A 1  
PM - 6.1.  R E l F F l N L A I  
P S  - C.Y. S N I D E R  
N A S A - J P L  
N A S A - J P L  
NASA H E A D P U A R T E R S  
N A S A - J P L  
B R I E F  D E S C R I P T I O N  
l h c  M a r i n e r  5 .pac*cr.tt b a s  t h e  t i f t h  i n  s e r i e s  o t  
s p a c e c r a f t  u s r d  f o r  p l a n e t a r y  e x p l o r a t i o n  i n  t h e  f l y b y  mode. 
M a r i n e r  5 was a r e f u r b i s h e d  backup  s p a c e c r 8 f t  t o r  t h e  M a r i n e r  4 
m i s s i o n  and was c o n v e r t e d  t r o m  a Mars m i s s i o n  t i  Yenus 
m i s s i o n .  The s p a c e r r a t t  1.1 f u l l y  a t t i t u d e  s t a b i l i z e d .  u r i r g  
t h e  sun and C i n O p u s  as reterrnces.  A C e n t r a l  Computer and 
sequencer subsystem s u p p l i e d  t i m i n g  s c ~ ~ u c n c e s  and LOmCuting 
s t r v i r c s  t o r  o t h e r  s p a c e c r a t t  subsystems. The ~ p a c e c r a t t  
passed 4.000 km fro.  V r n u s  on Oc tober  19. 1967. The sP.cecIa1t 
i n r t i u n t n t s  m e e s ~ r e d  b o t h  i n t e r p l a n e t a r y  and Venusian magne t i c  
f i c l d s r  c h a r g e d  p a r t i c l e s .  and p l a s l i s r  a s  rrll as  t h e  r a d i o  
r e t i a c t i v i t y  arm U U  e m i s s i o n s  01 t h e  Venusian atmosphere. The 
m i s s i o n  was t e rmed  a S U C C ~ I S .  ............................................................. 
S P A C E C R A F T  COMMON NAME-  M A R I N E R  1 0  
A L T E R N A T E  NAMES-  M A R I N E R  73.  P L - 7 3 2 1  
M A R I N E R - J  V E N U S I M E R C U R I .  M A R I N E R  V E N U S I M E R C U R V  1 
b V l V  
NSSDC I D -  73-DeSA 
L A U N C H  D A T E -  1 1 / 0 3 / 7 3  Y E I G H T -  5 0 4 .  K G  
LAUNCH S I T E -  CAPE CANAVERAL. U N I T E D  S T A T E S  
LAUNCH V E H I C L E -  A T L A S  
SPONSORING COUN~RI~AGENCI 
U N I T E D  S T A T E S  NASA-OSSA 
l N l T I A L  O R B I T  P A R A M E T E R S  
O R B 1 1  T I P E -  MERCURY F L I B I  
PERSONNEL 
PM - Y . E .  G I B E R S O N  
P S  - J.A. DUNNE N A S A - J P L  N A S A - J P L  
B R l E F  D E S C R I P T I O N  
T h i s  ~ p a c i c r i f t  was t h e  f i r s t  t o  use t h e  g r a v i t a t i o n a l  
p u l l  o t  one p l a n e t  l v e n u s l  t o  reach  a n o t h e r  ( M ~ I L U I Y I .  The 
s p a c e c r a f t  s t i u c t u r e  111% an 1U.lS-kg 0 0  l b ) ,  r i g h t - s i d e d  
f r a n c w o r t  w i t h  r i g h t  e l e c t r o n i c s  compar tmen ts .  I t  measured 
1.39 d i a g o n a l l y  and 0 . 4 5 7  I i n  dep th .  Two s o l a r  pane ls ,  each 
2.7 long and @.VI  I) wide. uece a t t a c h e d  a t  t h e  top,  
s u p p ~ r t i n g  5.1 so o f  s o l a r  c e l l  .IC.. The r o c k e t  e n g i n e  1.1 
L i q U i d - f U e l e d ~  w i t h  two  s e t s  01 r e a c t i o n  j e t s  used t o  s t a b i l i z e  
t h e  s p a c e c r a f t  on t h r e e  axes .  I t  c a r r i e d  a l o r - g a i n  
0 .n id i r r c t i on . l  .ntcnna, composed o f  a honeycomb-dish p a r a b o l i c  
r e t l e C t o r r  1 - 3 7  i n  d iamete r .  w i t h  f o c a l  l e n g t h  55 cm. Feeds 
e n a b l e d  t h e  sp.cecrat t  t o  t r a n s m i t  a t  I - b a n d  and X-band 
f r c q u e n c i t i .  The sp .ce i ra t t  c a r r i e d  a Canopus st., t i a t k e r .  
L o c a t e d  on t h e  upper  r i n g  s t r u c t u r e  o f  t h e  o c t a g o n a l  ~ a t e l l i t e ,  
and a c q u i s i t i o n  sun sensors  on t h e  t i p s  o f  t h e  101.1 pane ls .  
The i n t e r i o r  o f  t h e  s p a c e c ~ a t t  I.% i n s u l a t e d  r i t h  l u l t i l a y e ~  
t h e r m a l  b l a n k e t s  a t  t o p  and b o t t o m .  A sunshade was dcploycd 
S t t C r  l a u n c h  t o  p ~ o t e c t  t h e  s p a c e c r a f t  on t h e  s o l a r - o r i e n t e d  
s i d e .  I n s t r u m e n t i  a b o a r d  t h e  I P a C e t r a t t  mCasUred t h e  
8 t m 0 l p h e r i ~ 1  ~ u r t a c e .  and p h y s i c a l  r h a r a r t c r i r t i r r  a t  M e r c u r y  
and V e n u s .  E Ioe r i . en t l  i n c l u d e d  t C l C Y i s i o n  pho tog raphy .  
m a g n e t i c  f i e l d ,  plasma. i n f r a r e d  r a d i o m e t r y ,  u 1 t r a i i o l . t  
sPCCtrOscOpyr and r a d i o  s c i e n c e  d e t e c t o r s .  A n  e x p e r i m e n t a l  
I -band, h i g h - t r r q u e n r y  t r a n s n i t t r r  1.5 f l o w n  f o r  t h e  t i r i t  t i m e  
O n  t h i s  s p a c e c r a f t .  M a r i n e r  1 0  was p l a c e d  i n  a p a r k i n g  O r b i t  
a f t e r  l a u n c h  t o r  a p p r ~ ~ i m a t ~ l y  25 n i n .  then P l a c e d  i n  o r b i t  
a r o u n d  t h e  sun e n r o u t e  t o  V e n u s .  The o r b i t  d i r e c t i o n  was 
OoDODite t o  t h e  n o t i o n  o f  t h e  e a r t h  around t h e  run. M i d - c o u r s e  
c o r r e c t i o n s  r e r e  made. The s p a c e c r a t t  passed  Venus o n  f e b r u a r i  
5, 1974. a t  a d i s t a n c e  o t  4 2 0 0  kn. I t  c r a s s c d  t h e  o r b i t  01 
M e r c u r y  on M a r c h  29. 1 9 7 4 ,  a t  2046 UTI a t  r d i s t a n c e  o f  abou t  
7 0 4  kn from t h e  s u r f l c e .  The T V  and UV cXDer imcn tS  were t u r n e d  
on t h e  comet K o h o u t r k  r h i l c  t h e  IP.CCLI.ft was O n  t h r  way t o  
Wenus. A Second C n c o u n t e I  w i t h  Mercury.  when I O r C  phOtOgraphS 
were taken, O C C Y I I C ~  on September 21.  1 9 7 4 ,  a t  an a l t i t u d e  O f  
# b o u t  + 7 r O 0 0  k m .  A t h i r d  and l a s t  I I C I C Y I Y  tncounter s t  an 
a l t i t u d e  o f  3 2 7  h m r  w i t h  a d d i t i o n a l  PhOtOqlaphy o t  a b o u t  I t 0  
pho tog raphs  and r a g n r t i r  f i e l d  mCasUIClents occurred on March 
16, 1975. E n g i n e e r i n g  t e s t s  wept c o n t i n u e d  u n t i l  March  24, 
1 9 7 5 .  when t h e  s ~ p p l y  O t  . t t i t u d e - c o n t r o l  g a s  "1% d e p l e t e d  and 
t h e  m i s s i o n  "as  t e r m i n a t e d .  ............................................................ 
S P A C E C R A F T  COMMON NAME-  P I O N E E R  VENUS 1 
A L T E R N A T E  N A R E S -  P I O N E E R  VENUS 1978 ORBIT .  10911 
P I O N E E R  VENUS O R B I T E R  
NSSDC I D -  7 8 - 0 5 1 A  
L A U N C H  D A T E -  0 5 1 2 0 1 7 0  Y E I G H T -  5 1 7 .  KG 
L A U N C H  S I T E -  C A P E  CANAVERAL,  U N I T E D  S T A T E S  
L A U N C H  V E H I C L E  - A 1 LA S -C E N 1  
S P O N S O R I N G  C C L N T R V I A G E N C I  
U N I T E D  S T A T E S  NASA-OSSA 
I N I T I A L  O R B I T  P A R A M E T E R S  
O R B I T  T I P E -  VENUS O R B l l E R  EPOCH D A T E -  1 2 / 0 4 / 7 8  
O R B I T  P E R I O D -  1440. M I N  I N C L I N A T I O N -  1 0 s .  DEG 
P E R I A P S I S -  200. KM A L T  A P O A P S I S -  66611. KM A L T  
PERSONNEL 
PM - C.F. H A L L ( N L A )  
P S  - L .  C O L I N  NASA-ARC NASA-ARC 
B R I E F  D E S C R I F T I O N  
P i o n e e r  V e n u s  1 was t h e  t i r s t  o f  two n i r r i o n r  d e s i g n e d  t o  
conduc t  a r c n p r c h e n r i r c  i n v e s t i g a t i o n  o t  t h e  a tmOIphere  o t  
UenuS. The IpacCCCaf t  was a S0 l . I -po~CIed  C y l i n d e r  a b o u t  250  
c m  i n  d i a m e t e r  w i t h  i t s  s p i n  a x i s  s p i n - s t a b i l i z e d  p e r p e n d i c u l a r  
t o  t h e  c r l i p t i r  p l a n e .  A h i g h - g a i n  an tenna  was m e c h a n i c a l l y  
d r s p u n  t o  r e m a i n  t o c u s e d  on t h e  e a r t h .  The i n s t r u n e n t i  i c r c  
mounted on  a s h e l f  w i t h i n  t h e  r p a c e t r r t t  e s c t p t  f o r  a 
I a g n r t O l e t e r  mounted a t  t h e  end o f  boom t o  ensure a g a i n s t  
m a g n e t i c  i n t a r t c r r n c e  from t h e  IDILCLI~~~. P i o n e e r  V e n u s  1 
measured t h e  d c t a j l e d  structure o f  t h e  upper  a t n ~ s p h ~ r e  and 
i o n o * o h c r e  o f  Venusr i n v e . t i g a f c d  t h e  i n t e r a c t i o n  o f  t h e  S O L ~ I  
r i n d  w i t h  t h e  ionOsDhCre and t h e  m a g n e t i c  t i c l d  i n  t h e  r i c r n i t y  
o t  V e n u s ,  d e t e i i i n e d  t h e  c h a r a r t e r i r t i r r  o f  t h e  a tmosphere  and 
s u r f a c e  O f  wenus on a p l a n e t a r y  sc.Lc. d e t e r m i n e d  t h e  p l a n e t ' s  
g r a v i t a t i a n a l  f i e l d  h a r m o n i c s  f r o m  p c r t u i b a t i o n s  o i  t h e  
I p a C C t i a t t  o r b i t ,  and d e t e c t e d  gammi-ray b u r s t s .  ............................................................ 
S P A C E C R A F T  COMMON NAME-  P I O N E E R  VENUS 2 
A L T E R N A T E  NAMES-  P I O N E E R  VENUS 1978  
NSSDC I D -  7 8 - C 7 8 A  
L A U N C H  D A T E -  0 8 1 0 8 1 1 8  Y E I G H T -  3 8 0 .  K G  
L A U N C H  S I T E -  CAPE CANAVERAL,  U N I T E D  S T A T E S  
L A U N C H  V E H I C L E -  A T L A S  
2 1  
SPONSORING COUNTRVIAGENCV 
UNITED STATES NASA-OSSA 
I h l T l A L  O R B I T  PARAMPIERS 
ORBIT TYPE- VENUS PROBE 
PERSONNEL 
P I  - C.F. HALL(hLA1 NASA-ARC 
PS - L .  COLIN MA SA-ARC 
BRIEF DESCRIPTION 
The spacecr. f t  1.11 t h e  Bus p o r t i o n  O f  t h e  P i o m I r  VenYa 
M u l t i p r o b r  m i s s i o n .  O n  t h i s  m i s s i o n  f o u r  inat,u.tPtea 
a t m o s p h r r i r  e n t r y  P robes  l e l e  c a r r i e d  b y  t h i s  Bus t o  t h e  
v i c i n i t y  o f  Venus and r e l e a s e d  f o r  d e s c e n t  t h r o u g h  t h e  
a tmosphere  t o  t h e  ~ 1 l n c t . r ~  I u i f a c e .  Tu0 S m a l l  P robes  s i t e r e d  
on t h e  n i g h t s i d e ,  and one S m a l l  P robe  and t h e  L a r g e  Probe  
e n t e r e d  on t h e  d a y s i d e  o f  t h e    la net. The s p a c e r r a f t  ".a 
s p i n - s t a b i l i z e d .  The t r i o  t o  Venus t o o t  123 days. The f o u r  
Probes s e p a r a t e d  110. t h e  B u s  a b o u t  1 0  t o  20 d a y s  b e f o r e  e n t r y .  
The Large P r o b e  t o o k  1-112 h t o  descend  t h r o u g h  t h e  mtmosph i te r  
w h i l e  t h e  t h r e e  s m a l l ~ r  Probes  reached  t h e  s u r f a c e  o f  t h e  
p l a n e t  1 5  .in a f t e r  e n t r y .  l h e  BLI  p o r t i o n  o f  t h e  s p a c e c r a f t  
"as t a r g e t e d  t o  e n t e r  t h e  Venus ian  a tmosphere  a t  ~ h a l l o ~  
e n t r y  a n g l e  an0 t r a n s m i t  d a t a  t o  e a r t h  u n t i l  t h e  Bus M I S  
a e s t r o y - d  by  t h e  h e a t  O f  a t m o s p h e r i c  f r i c t i o n  d u r i n g  i t s  
descen t .  I n ~ e i t i g a t c r s  e m p h i s i z e a  t h e  s t u d y  o f  t h e  s t r u c t u r e  
and  c o m p ~ i i t i o n  o f  t h e  a tmosphere  down t o  t h e  s u r f a c e r  t h e  
n a t u r e  and c o m p o s i t i o n  o f  t h e  c louds .  t h e  r a d i a t i o n  f i e l d  and  
e r t r g y  exchange i r  t h e  l o w e r  a t .Os~here r  and Lor.1 i n f o r m a t i o n  
on t h e  a t m o s p h e i i s  c i r c u l a t i o n  p a t t e r n .  A s i s t e r  m i s s i o n ,  
P i o n e e r  Venus O r b i t e r r  placed an O r b i t i n g  s p a c ~ c r a f t  around 
Venus t w o  u e C k a  b e f o r e  t h e  P robes  I ~ I C  r e l e a s e d .  Si.ultaneouS 
m e a s u r ~ r n e n t s  by  t h e  p r o b e s  and c r b i t e r  p e i a i t t e d  r e l a t i r g  
s p e c i f i c  L o c a l  measure.enta t o  t h e  g e n e r a l  s t a t e  o f  t h e  p l a n e t  
and i t s  env i ronmen t  a s  Observed  from o r b i t .  The Probes  I tOoPed  
t r a n s m i t t i n g  t e . p t r i t u r e  d a t a  a b o u t  15 k m  above  t h e  sur face  o f  
Venus. b u t  t i c  P r c t t s  s u r v i v e d  on t k e  surface a r d  t r r n s n i t t e c  
o t h e r  d a t a  f o r  a m a t t e r  o f  I c r o n d S  t o  m i n u t e r .  The BUS ceased 
t r a n s m i t t i n g  d a t a  a t  an a l t i t u d e  o f  abou t  165 t i .  ........................................................... 
SPACECRAil CONNON NAmE- PIONEER VENUS PROBE L R 6  
ILTERNAlE N A I E S -  P I O N E E R  VENUS 1978  
NSSOC ID- 78-0780 
LLUNCH DATE- 0 8 / 0 8 / 7 8  UEIGHT- 3 0 0 .  K6 
LAUNCH S ITE-  CAPE CANAVERAL. UNl lED S T A T E S  
LAUNCH VEHICLE- A T L A S  
SPONSORING COUNTRVIAGENCV 
UNITED S T A l E S  N A S A - O S S A  
I N I T I A L  O R B I T  PARAUETERS 
ORBIT TYPE- VENUS PROBE 
PERSONNEL 
PM - C . i .  HALLCNLA) N A S A - A R C  
PS - L .  COLIN NASA-ARC 
BRIEF DESCRIPTION 
T h i s  s p a r e r r a f t  was t h e  L a r g e  Probe  p c r t i c n  c f  t h e  
P i o n e e r  Venus M u l t i o r o b e  m i s s i o n .  O n  t h i s  a i s s i o n  four  
i n s t r u m e n t e d  a t i o s p h c r i c  e n t r y  p r o b e s  were c a v r i e d  by  
s p a c e c r a f t  bus  t c  t h e  v i c i n i t y  c f  Venus and r e l e a s e d  for  
d e s c e n t  t h r o u g h  t h e  a tmosphere  t o  t h e  p l a n e t a r y  r u r f a r r .  Tbo 
S.al1 P robes  e n t e r e d  on  t h e  n i g h t s i d e  and a S m a l l  P robe  ana 
t h i s  Large  P r o b e  e n t e r e d  on t h e  d a y s i d e  o f  t h e  p l a n e t .  The 
s c a ~ ~ c r a f t  Bus e r t i r r d  t h e  . t i o s p h e r e  and o b t a i n a a  . tmOscher i< 
c o m p o s i t i o n  d a t a  u n t i l  bulnup .  l n ~ ~ s t i g a t i o n s  emphasized t h e  
s tudy  o f  t h e  s t r u c t u r e  and r o m p o r i t i o n  of t h e  a tmosphe ie  down 
t c  t h e  s u r f a c e r  t t i  n a t u r e  and r o . p c l i t i o n  o f  t h e  t 1 0 ~ d s .  t h e  
c a d i a t i o n  f i e l d  and r n c r g i  exchange i n  t h e  l o i t ,  a t m o s p h t r e r  
and l o c a l  i n f o r m a t i o n  on t h e  a t m o s p h e r i c  c i r c ~ l a t i o n  p a t t e r n .  
A s i s t e r  m iss ion ,  P i o n e e r  Venus O r b i t e r -  p l a c e d  an  O r b i t i n g  
~ p a ~ ~ c r a f t  a round Venus two w e e k s  b e f a r e  t h e  P robes   ere 
r e l e a s e d .  S i m u l t a n r o u s  m e a s ~ i e m e n t i  by  t h e  P robes  and O r b i t e r  
p e r m i t t e d  r e l a t i n g  s p e c i f i c  l o c a l  measuremen t i  t o  t h e  g e n e r a l  
s t a t e  o f  t h e  p l a n e t  and i t s  e n v i r o n m e n t  a s  observed  f r o m  O r b i t .  ........................................................... 
SPACECRAil COIMON NLIE- PIONEER VEhUS PROBE S M 1  
ALTERNATE NARES- PIONEER VENUS I978 
hSSDC IO- 78-0781 
LAUNCH D A T E -  O b 1 0 8 I T U  UEIGHT- 75. K G  
LLUNCH SITE- CAPE CANAVERAIL, UNITED STAlES 
LAUNCH VEHICLE- ATLAS 
SPONSORING COUNTRVIAGENCV 
UNITED STLTES NASA-OSSA 
1N111AL O R B I T  PARAUETERS 
or1011 T Y P E -  VENUS PsoBE 
fERSONNEL 
PII - C.F. HALLINLA) 




T h i a  s p a c e ~ ~ a f t  was t h e  f i r s t  S h l l  P r o b e  of  t h e  P i o n e e r  
Venus U u l t i p i o b e  m i s s i o n .  O n  t b i s  m i s s i o n  f o u r  instrument.d 
at.Ofpheric e n t r y  PiObCs were t a r r i e d  b y  a a o a c e c r a f t  Bus t o  
t h e  v i c i n i t y  o f  Venua f o r  d e a r e n t  t h r o u p h  t h e  atm0sph.r. t o  t h e  
c l a n e t a r r  s u r f a c e .  Tu0 S m a l l  Probe. e n t e r e d  on t h e  n i g h t a i d e .  
and one S m a l l  P r o b e  and one Large Probe  e n t e r e d  O n  t h e  d a y s i d e  
o f  t h e  pl.net. The s p a c e t r a f t  BUS e n t e r e d  t h e  a tmosphere  and  
o b t a i n e d  . tmOsoheric c o m p o s i t i o n  d a t a  u n t i l  bu rnup .  
I n r e s t i g a t i o n s  emph.sized t h t  s t u d y  of t h e  s t r u c t u r .  
' o m p o s i t i o n  and n a t u r e  o f  t h e  atrn0sphe.e down t o  t h e  awfare. 
and o f  t h e  c loud8r  t h e  r a d i a t i o n  f i e l d  and  energy .ashang. i n  
t h e  lower * t * o s p h e r e #  and l o c a l  I n f o r m a t i o n  on t h e  a t m o s p h e r i c  
c i r c u l a t i o n  p a t t e r n .  A l i s t e r  m iss ion .  P i o n e e r  Venus O r b i t e r .  
~ L i ~ e d  an o r b i t i n g  s o a c e c r a f t  around Venus two Meek. befor.  t h e  
c ~ o b e i  " e r e  r e l e a s e d .  S i a u l t a n r o u s  .easurrments b y  t h e  PlObea 
and O r b i t e r  P e r m i t t e d  r e l a t i n g  s p e c i f i c  l o c a l  .e.sur.mnts t o  
t h e  gcncr.1 I t a t e  o f  t h e  p l m e t  and i t s  ~ n v i r o n m e n t  .a o b s e r v e d  
f r o m  o r b i t .  ........................................................... 
SPACECRAiT COURON NAME- PIONEER VENUS PROBE 5112 
ALTERNATE NARES- PIONEER VENUS 1978 
N S S D C  10- 7 8 - 0 7 8 i  
LAUNCH D A T E -  08108178 UEIG l i l -  75. K 6  
LAUNCH SITE- CAPE CANAVERAL, UNITED STATES 
LAUNCH VEHICLE- A T L A S  
SPONSORING COUNlRV1A6ENCV 
NASA-OSSA UNITED S T A T E S  
I N I T I A L  O R B I T  PARAMETERS 
O R B I T  TYPE- VENUS PROBE 
PERSONNEL 
P I  - C . i .  HALL(NLA) NASA-ARC 
PS - I.. COLIN NASA-ARC 
B R l E i  OESCRIPTION 
T h i s  S F I t C C r a t t  Y a I  t h e  aerond S m a l l  P l o b e  O f  t h e  P i o n e e r  
Venus N u l t i p r O b *  m i s s i o n .  O n  t h i s  m i s s i e n  f o u r  i n i t r u m r o t e d  
a t m o s p h e r i c  e n t r y  w robes were c a r r i e d  by a s p a c e c r a f t  Bus t o  
t h e  v i c i n i t y  o f  Venua f o r  d e s c e n t  t h r o u g h  t h e  a tmosphere  t o  t h e  
p l a n e t a r y  aur fase .  Two S m a l l  P robes  a n t e r e d  On t h e  n i g h t s i d e .  
and one S m a l l  P r o b e  and One L a r g e  P r o b e  e n t e r e d  on t h e  d a y s i d e  
o f  t h e  p l a n e t .  The SpaCeCIaft B u s  e n t e r e d  t h e  atmOsph*re and 
c l t a i n r d  atmospheric c o a p o s i t i o n  d a t a  u n t i l  bu rnup .  
I n r c r t i g a t i o n s  esPh.sized t h e  s t u d y  of  t h e  s t r u c t u r e  
ro .pos i t i on  and n a t u r e  o f  t h e  a tmosphere  down t o  t h e  s u r f a c e r  
and o f  t h e  c louds. t h e  r a d i a t i o n  f i e l d  and energy e x c h a n g e  i n  
t h e  lower  at.osDherC. and l o c a l  i n b a r m a t i o n  on t h e  a t m o s p h e r i c  
c i r c u l a t i o n  p a t t e r n .  A s i s t e r  m i s s i o n .  P i o n e e r  Venus O r b i t e r .  
p l a c i d  an  o r b i t i n g  s p a c e c r a f t  around Venus two weeks b r f o r c  t h e  
P robes  mere relI.Sed. Si.ult.ncOuS .CaSurt.cntS b y  t h e  P r o b e s  
and O r b i t e r  p e r m i t t e d  r e l a t i n g  s ~ e c i f i i  L o c a l  measurements t o  
t h e  g e n e r a l  s t a t e  of  t h e  p l s n e t  and i t s  m v i r o n m e n t  a s  Observed  
f ro.  o r b i t .  ........................................................... 
SPACECIAFT COUUON NAME- PIONEER VENUS PROBE.SR3 
ALTERNATE NARES- PIONEER VENUS 1978 
NSSDC 10' 111-0786 
LAUNCH D A T E -  08108178 YEIGHT- 75. KG 
LAUNCH S I T E -  CAPE CANAIERAlr UNITED STATES 
LAUNCH VEHICLE- ATLAS 
SPONSORIN6 COUNTRV1A6FNCV 
UNITED STATES N A S A - O S S A  
I N I T I A L  ORB11 PARAMETERS 
O R B I T  TYPE- VENUS PROBE 
PERSONNEL 
P I  - C.F. HALL(NLA) NASA-ARC 
PS - L.  COLIN NAS A - A R C  
BRIEF DESCIIPTION 
T h i s  aP.cecratt was t h e  t h i r d  S m a l l  P r o b e  O f  t h e  P i o n e e r  
Venus I u l t i C l o b c  m i s s i o n .  O n  t h i s  m i s s i o n  four  i n s t r u m e n t e d  
a t m o s p h e r i c  e n t r y  P robes  were c a r r i e d  b y  a s p a c e c r a t t  Bus t o  
t h e  v i c i n i t y  c f  Venus f o r  d e s c e n t  t h r o u g h  t h e  a tmosphere  t o  t h e  
p l a n e t a r y  s u r f a c e .  TWO s m a l l  Probes  e n t e r e d  on t h e  n i g h t s i d e ,  
and  one Small P r o b e  and one L a r g e  P r o b e  e n t e r e d  on t h e  d a y s i d e  
o f  t h e  p l a n e t .  The S P D r e r r a f t  BUS e n t e r e d  t h e  atmospheve and 
c b t a i n c d  a t m o s p h e r i c  c o m p o s i t i o n  d a t a  u n t i l  burnup. 
I n r c s t i p a t i o n r  emphasize t h e  s t u d y  Of t h e  structur.1 
c ~ m ~ ~ ~ i t i o n  and n a t u r e  o f  t h e  atmOspheIe down t o  t h e  s u r f a c e ,  
and o f  t h e  c louds ,  t h e  r a d i a t i o n  f i e l d  and energy  exchange i n  
t h c  l o v e r  a t l a s p h e r e ;  and l o c a l  i n f o r m a t i o n  On t h e  a t r n o s ~ h * r i c  
S P A C E C R A F T  COMMON NAME-  VENERA 9 D E S C E N T  C R A F T  
A L T E R N A T E  N A U E S -  
NSSDC I D -  7 5 - O I O D  
L A U N C H  D A T E -  0 6 / 0 8 1 1 5  Y E I G H T -  KG 
LAUNCH S I T E -  T Y U R A T A U  ( B A I K O N U R  COSMODROUE ) r  U .S .S . R .  
LAUNCH V E H I C L E -  D - 1 - E  
S P O N S O R I N 6  C O U N T R Y I A G E N C Y  
u .s .s .I . S A S  
I N I T I A L  O R B I T  P A R A M E T E R S  
O R B I T  T Y P E -  VENUS L A N D E R  
P E R S O N N E L  
pn - UNKNOWN 
P S  - UNKNOYN 
B R I E F  D E S C R I P T I O N  
On O c t o b e r  20. 1915. t h i s  ¶ p a r e c r a f t  “as 1epar.trd f rom 
t h e  O r b i t e r .  and l a n d i n g  was made r i t h  t h e  sun neap z e n i t h  a t  
U513 UT O n  OctOber 22. A System O f  c i r c u l a t i n g  f l u i d  w a s  used 
t o  d i s t r i b u t e  t h e  h e a t  load .  T h i s  1yStt.r P L U S  p r e c c o l i ~ g  
p r i o r  t o  .n t ry r  p e r m i t t e d  o p e r a t i o n  o f  t h e  i pacec ,a f t  t o r  5 3  
l i n  a f t e r  Land ing .  Dur ing descent.  h e a t  d i S l i D a t i o n  and  
dec.ter.tion a c c o m p l i s h ~ d  SIru.nt)a\Ly b y  D l O t e C t i Y I  
h e m i s p h e r i c  s h e l l s .  t h r e e  pa rachu tes .  d i s k - s h a p e d  d r a g  brake,  
and a ~ O m p ~ C l ~ i b L e .  n e t a l .  doughnut-shaped, l a n d i n g  cush ion .  
The Land ing  “a1  a b o u t  2.200 ha f rom t h e  wcnrra 1 0  Land ing  s i t e .  
P r e l i n i n a r y  r e s u l t s  i n d i c a t e d :  ( A )  c l o u d s  30-40 km t h i c k  u i t h  
b a s e r  a t  30-35 t m  a l t i t u d e .  (8)  a tLOsDhe l iC  constituent3 
i n c l u d i n g  HCLI HF, e r r  and I ,  I C )  1urt.rr ~ r e s s u r e  abou t  90 
( e a r t h )  .tmOsDheresr ( D )  s u r f a c e  1C.Ptl.tUIC 4 8 5  deg C. ( E )  
l i g h t  l r v e l s  CO.D..~DL~ t o  t h o s e  a t  e a r t h  m i d l a t i t u d e s  o r  a 
c l o u d y  summer dayr and I F )  surcesstu1 TV DhOtOg.aphy s h o r i n g  
shadowl. no a p p a r e n t  d u l t  i n  t h e  a i r .  and v a r i e t y  o f  30-40  CII 
rocks  w h i c h  wrre r o t  eroded. ........................................................... 
S P A C E C R A F T  COMUON NAME-  V E N E R L  1 0  D E S C E N T  C R L f T  
A L T E R N A T E  N A U E S -  
NSSDC I D -  7 5 - 0 5 4 D  
L A U N C H  D A T E -  0 6 / 1 4 / 1 5  W E I G H T -  K G  
L A U N C H  S I T E -  TYURATAM ( B A I K O N U R  COSUODROME). U.S.S.R. 
L A U N C H  V E H I C L E -  D - I - €  
S P O N S O R I N G  C O U N T R Y I A G E N C Y  
U.S  .S.R. S A S  
I N I T I A L  O R B I T  P A R A M E T E R S  
O R B I T  T Y P E -  VENUS L A N D E R  
P E R S O N N E L  
pn - UNKNOWN 
P S  - U N K N O b N  
B R I E F  D E S C R I P T I O N  
t h e  O r b i t e r .  ard L a r c i n g  was wade b i t h  t h e  sun near z e n i t h ,  a t  
p r i o r  t o  en t r y .  p ~ ~ . i t t ~ d  o p e r a t i o n  o f  t h e  ~ p a ~ e ~ i . f t  i o 1  6 5  
.in a f t e r  Land ing .  D u r i n g  descen t .  h e a t  d i l l i p ~ t i O E  .no 
d e c e l e r a t i o n  Mere arc0apl ish.d s e q u e n t i a l l y  by  p f o t e c t i i e  
and a C a m p r ~ a a i b l r .  mCtaL, d o u g h n u t - i h a p r d r  l a r d i n g  r u r h i c r .  
The L a n d i n g  ”as abou t  2.200 k m  d i s t a n t  f r o m  V r n e r .  9. 
P r e l i m i n a r y  r e l u l t r  p r o v i d e d :  (1) p r o f i l e  o f  a l t i t u d e  
( k m ) I D l t s s u r C  ( e a r t h  . t .OlDhtle*) / tC.PLI . tYrC (dcg C) o f  
4213.31158, 1 5 / 3 7 / 3 6 3 .  and 0 1 9 2 / 4 6 5 r  (8)  I U C I I S S ~ Y ~  T U  
phDtOgraDhy s h o u i n g  Large panrake m c t s  w i t h  L i r a  or  o t h e r  
u c i t h c r c d  r o c k s  i n  between. and I C )  s u r f a c e  w i n d  Speed o f  3.5 
* I S .  ........................................................... 
On October  23, 1 9 7 5 .  t h i l  SD.Cerr.ft Was SeDa la tcd  t r o l l  
0517 UT. O n  0ctOb.r 25. A sys tem O f  c i i c u l a t l n g  i l u i d  was u s e d  
t o  d i s t r i b u t e  t h e  h e a t  l oad .  T h i s  SyStCmr p l u s  PreCODling 
h e m i s p h e r i c  I h e l l s ~  t h r e e  ~ . r . chUt~S.  a d i s k - s h a p e d  d r a g  b rake ,  
S P A C E C R A F T  COMMON N A U E -  VENERA 13 D E S C E N T  C R A F T  
A L T E R N A T E  NAMES-  
NSSDC I D -  8 1 - 1 0 6 D  
L A U N C H  D A T E -  1 0 1 3 0 1 8 1  Y E I G H T -  K G  
L A U N C H  S I T E -  TYURATAM I B A I K O N U R  COSUODROME). U.S.S.R. 
LAUNCH V E H I C L E -  D - I - E  
S P O N S O R I N S  C O L N T R Y I A G E N C Y  
u .I .s . R .  S A S  
I N I T I A L  O R B I T  P A R A U E T E R S  
O R B I T  T I P E -  VENUS L A N D E R  
P E R S O N N E L  
pn - U N K N O Y N  
P S  - UNKNOWN 
B R I E F  D E S C R I P T I O N  
V e n e r a  1 3  Landed a t  I d c g  30  m i ”  S b y  303  d e g r  j u s t  e a l t  
E t  t h e  e4ste.n r x t c n s i o n  O f  an e l e v a t e d  r e g i o n  known a s  Phoebe 
Regio.  I t  s u r v i v e d  f o r  2 h 7 “ i n  i n  an enii,on.ent w i t h  a 
t e m p e r a t u r e  O f  457 de9 C and a PICI~YIC o f  a9 e a r t h  
a t r n o ~ ~ h ~ r ~ s .  wenera 13 C a r v i e d  i n s t r u m e n t s  t o  t a k e  ChemicaL 
a n d  i s o t o p i c  a e a s ~ r ~ m e n t s r  m o n i t o r e d  t h e  s p t c t i u .  o f  s c a t t e r e d  
s v n t i g h t r  and r e c o r d e d  e l e c t r i c  d i s c h a r g e s  d u r i n g  i t s  d e s c e n t  
phase t h r o u g h  t h e  Venus ian  . t m l p h C I C .  The s p a c e c r a f t  u t i l i z e d  
a camera  s y s t e m r  an x - r a y  f luorescence  s p e c t i o r n e t e r r  and a 
Se ismomet r r  t c  conduc t  i n v e s t i g a t i o n s  o n  t h e  s u r f a c e .  ........................................................... 
S P A C € C R A F T  CDPMON NAME- VENERA 1 4  DESCENT C R A F l  
A L T E R N A T E  N A U E S -  
NSSDC I D -  81-1100 
L A U N C H  D A T E -  1 1 / 0 4 / 8 1  W E I G H T -  K G  
L A U N C H  S I T E -  T Y U R A T A M  ( B A I K O N U R  C O S M O D R 0 M E ) r  U.S.S.R. 
L A U N C H  V E H I C L E -  D-1-E 
S P O N S O R I N G  C O U N T R Y I A G E N C Y  
U .I .S .I. S A S  
I N I T I A L  O R B I T  P A R A U E T E R S  
O R B I T  T Y P E -  VENUS L A N D E R  
P E R S O N N L L  
P U  - UNKNOWN 
P S  - UNKNOWN 
B R I E F  D E S C R 1 P l I O N  
Wenera 1 4  Landed a t  1 3  d t g  15 .in 5 b y  310  dtg, abou t  950  
k. sou thwes t  o f  Yenera 13.  S u r f a c e  t e m p e r a t u r e  I ~ I  465 dcg C 
and LIe11U.e was 94  e e r t h  . t .OSDhCIeS.  V e n t r a  1 4  c a r r i e d  
i n s t r u ~ e n t l  t o  t a k e  c h e m i c a l  and i s o t o p i c  measurements, 
m o n i t o i e d  t h e  spCI t .~m O f  SCa t tL rCd  s u n l i g h t ,  and  r e c o r d e d  
e l e c t r i c  d i s c h a r g e s  d u r i n g  i t s  d e s c e n t  phase t h r o u g h  t h e  
VCnuSi.n atmC1DhLIC. The SP.cCc~alt u t i l i z e d  a camera Systemr 
an X-p.7 f t u o i e r c - n c e  s ~ e c t r m ~ t e r r  and a s e i r n o n c t c r  t o  
conduct i n v e s t i g a t i o n s  on t h e  s u r f a c e .  
I U A G l N G  IMSTIGATIMIS 
--__-__ ) I ) iR*htR 10 ,  MuRRAy---------- - - - - - - - - - - - - - - - - - - - - - - - - - - -  
INVESTIGAT~ON N A U E -  T E L E V I S I O N  PHOTOGRAPHY 
NSSDC I O -  7 3 - 0 8 5 1 - 0 1  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4. S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L l N E t S )  
P L A N E T A R Y  ATMOSPHERES 
P L A N E T O L O G Y  
PERSONNEL 
C A L I f  I N S 1  OF TECH PI - B.C. nunR#v 
0 1  - l4.J . I  .BELTON 
01 - G.P. K U l P E R ( 0 E C E A S E D )  
0 1  - V.E. suonr 
0 1  - N . J .  TRASK, JR. 
01 - D.E. G A U L T  
01 - B.Y. H A P K E  
01 - 8.1. O * L E A R Y  01 - n . ~ .  DAVIES 
K I l I  P E A K  N A I L  O B I  
U O f  A R I Z O N A  
U O F  Y I S C O N S I N  
US G E O L O G I C A L  SURVEV 
N A S A - I R C  
U 0 )  P I T T S B U R G H  
RAND CORP 
P R I N C E T O N  U 
B R I E F  D E S C R I P T I O N  
The o b j e c t i v e s  O f  t h i s  e.per inent were t o  p h o t o g r a p h  t h e  
Sur facer  (upper  a t m o l p h c r c  i n  t h e  case  0 1  V e n u s )  O f  t h e  D l a n r t S  
Venus and M e r c u r y .  F o r  Venus, t h e  o b j e c t i v e s  w e r e  t o  
i n v c l t i g a t c  t h e  t ime-dependen t  p r o p c r t i c s  O f  t h e  UV r l o u d r .  end 
t o  o b t a i n  h i g h - r e s o l u t i o n  imagery  o f  t h e  ma in  t l o u d s .  F o e  
Meptury,  t h e  o b j e c t i v e s  were t o  .D i t s  major  D h y s i o g r a p h i c  
p r o r i n c e r ,  d e t r r - i n r  i t s  s p i n  a x i s  o r i e n t a t i o n .  e s t a b l i s h  a 
c a r t o g r a p h i c  c o o r d i n a t e  system. and s e a r c h  f o r  M r r c u r i m  
s a t e l l i t e s .  The equ ipmen t  c o n s i s t e d  o f  two  s p h e r i c a l  ( 1 5 0  II 
d i a m e t e r )  C a s s r g r a i n  ~ C L C I C O P C I  w i t h  e i g h t  f i l t e r s ,  a t t a c h e d  t o  
6 E C  1 - i n c h  r i d i r o n  t u b e  Cameras (1500  mn f o c a l  Leng th  and 0.5 
dcg f i e l d  a t  v i e r )  f o r  n a r r o r - a n g l e  p h a t o g r a p h y .  A n  a u x i l i a r y  
C p t i c a l  system mounted On each  ramera p r o v i d e d  w i d e - a n g l e  ( 6 2  
.m f o c a l  L e n g t h  and 11 X 1 4  deg I i c l d  O f  v i e r )  phDtOglaDhy b y  
n o v i n g  0 m i r r o r  on a f i l t e r  wheel  t o  a p o s i t i o n  i n  t h e  o p t i c a l  
Cath. E l p D l u r c  t i n e  r a n g e d  f r o m  3 mS t o  1 2  S I  and r a t h  camera 
t o o k  a D ~ C ~ U I ~  e v e r y  4 2 s .  The 1 V  p i c t u r e  c o n s i s t e d  ot 7 0 0  s t a n  
t i n e s  r i c h  832 F i D t u r C  c l a n c n t r l l i n c .  u h i t h  *e re  d i g i t a l l y  
coded i n t o  e - b i t  words t o r  t r a n s m i s s i o n .  There  l e l e  e i g h t  
f i l t e r  u h r r l  p o s i t i o n s :  (1) w i d e - a n g l e  image r e l a y  m i r r o r .  ( 2 )  
2 9  
b l u e  bandpass .  (3 )  U V  p o l . r i z l n g r  I+> m i n u s  UY h i g h  p a s i r  0) 
c lear .  (6 )  uv bandmass. ( 7 )  d e f o r u s i n g  l e n s  ( f o r  c a l i b r a t i o n ) .  
and ( 8 )  yellor bandpars.  About  TOO0 p h o t o g r a p h s  were o b t a i n e d  
o f  wenus and M e r c u r y ,  r l t h  a manisu. r e s o l ~ t i o n  of  1 0 0  f o r  
M e r c u I y .  Three p h o t o g r a p h i c  P.SICI. Sep.r.t=d b y  6-month 
i n t e r v a l s ,  " e r e  made f o r  M e r c u r y .  F u r t h e r  d e t a i l s  o f  t h e  
cxprr i .ent  Can be o b t a i n e d  from NSSDC 11-18. and I c a r u s r  v.  15. 
n. 2, O c t o b e r  1911. S c i e n c e  r e s u l t s  c n  Meciucy may b e  O b t a l r e a  
f r o m  J .  Geophyr. Ref . ,  1 .  8 0 1  D. 11. J u n e  1 9 7 5 .  and on Venul i n  
S r i r n t c r  v. I 8 3 1  D. 4 1 3 1 ,  March 1 9 7 4 .  
- - -- - - - P l O N E E R  VENUS 1, HANS€*- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
l N V E S T l G A T l O N  N A I E -  CLOUD P H O T O P O L A R I M E T E R  
NSSDC I D -  7 8 - 0 5 l A - 0 6  I N V E S T I G A T I V E  PROGRAM 
CODE E L - + #  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S I  
P L A N E T A P I  ATMOSPHERES 
PERSONNEL 
P I  - J.E. H A N S E N  N A S A - 6 1 5 1  
0 1  - P.H. S T O N E  MASS I N S T  O F  T E C H  
0 1  - A.A.  L A C I S  N A S A - 6 1 5 5  
01 - D.L. C O i F E E N  N A S A - G I S S  
01 - L.D. T R A V I S  N A S A - G I S S  
0 R l E F  D E S C R I P T I O N  
T h i s  e n p e i i m i r t  used s i m p l i f i ~ d  v e r s i o n  c f  t h e  ImagiPg 
PhotOpoLar im.zter  ( I P P )  flown on P i o n e e r s  1 0  and I1 t o  D r O l i d e  
l o r - r e s o l u t i o n .  f o u r - c o l o r  mapi o f  t h e  V e n u s i a n  c l o u d  c o v e r  
r i t h  1 h i g h - r e s E l U t i O n  i m a g i n g  C a D a t i l i t Y  near a p o r e n t r r .  The 
p r i n c i p a l  o b j e c t i r e  of t h i s  i n v e i t i g . t i o n  was t o  d e t e r m i n e  t h e  
~ r o p ~ r t i e s  o f  t h e  c l o u d s  and hazer  i n c l u d i n g  t h e  U e i t i c . 1  and 
h o r i z o n t a l  d i s t r i b u t i o n  o f  t h e  p . i t i ~ l e S .  c l o u d  P a r t i c l e  s i z e  
a r d  r e f r a c t i v e  i r r a i ,  t h e  c l f ~ a - t c p  h e i g h t .  and t h e  r u s b e f  
d e n s i t y  o f  p a r t i c l e s .  
-_----- VENERA 9 D E S C E N T  C R A F l r  UNKNCYN------------'---------- 
I N V E S T I G A T I O N  N A M E -  P A N O R A U I C  I E L E P H O T O M E T E R  T O R  SURFACE 
I M A G E U Y  
NSSDC I D -  7 5 - 0 5 0 0 - ( 1  I N V E S T I G A T I V E  PROGRAM 
L U N A R  AND P L A N E T A R l  
I N V E S T I G A T I O N  D I S C I P L I N L ( S )  
P L A N E T O L O G Y  
P E R S O N N E L  
P I  - UNKNOYN 
U S S I C  I D -  81-11OD-01 INVESTIGATIVE PROGRAM 
L U N A R  AND P L A N E T A R V  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P L A U E T O L O C l  
P E R S O N N E L  
P I  - UNKUOYN 
B R I E F  D E S C R I P T I O N  
The camera ayste. c a r r i e d  on vrn*m 1 4  ".a an i.prorem.nt 
On t h e  ones c a r r i e d  on Vanrras  9 and 10. Four (magas I.I. 
o b t a i n e d  o f  t h e  s u r f a c e  o f  Venus- 
P A R T I C L E S  AND F I E L D S  
------- q A R l N E R  2, NEU6EBAUER--------------------------------- 
I N V E S T L G A T I O N  N A M E -  SOLAR P L A S l A  A N A L l Z E I  
NSSDC I D -  6 2 - 0 1 1 1 - 0 6  I N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 r  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I M E ( S )  
SOLAR P H Y S I C S  
P E R S O N N E L  
P I  - M.1. NEUDEBAUER N A S A - J P L  
0 1  - C.Y. SNYDER N A S A - J P L  
B R I E F  D E S C R I P T I O N  
T h i s  r # p e r + m c n t  "8% drsign.d t o  s t u d y  t h e  flu. and energ), 
~ p e ~ t r ~ .  o f  t h e  p o s i t i v e  i o n  co.ponent o f  t h e  s o l a r  r ind  
mlasm.. The e x p e r i m e n t  r o n a i s t r d  o f  a c y l i n d r i c a l  
e l e c t r o s t a t i c  a n a l y z e r  w i t h  a f a r a d a y  CUD d e t e c t o r .  T h i s  
System S I p a r a t e d  p o s i t i v . i y - c h a r g r d  i o n s  a c c o r d i n g  t o  t h e i r  
energy  p e r  u r i t  charge. The e n t r a n c e  a p e r t u r e  1.5 5 sq cm and 
r e c t a n g u l a r .  The a p e r t u r e  p o i n t e d  t o  w i t h i n  0.1 deg of t h r  sun 
t h r o u g h o u t  t h e  f l i g h t .  The v o l t a g e  On t h e  a n a l y z e r  p l a t e .  "as 
changed a t  i n t e r v a l s  of a b o u t  I8  s i n  an a s c e n d i n g  srquenee o t  
10  r.1u.S f r o m  2 3 1  V t O  8824 V. A zero  c u r r e n t  r e a d i n g  and a 
c a l i b r a t i o n  r e a d i n g  were t h i n  t a k e n .  The complr t .  sequence of 
12 .easurem*cts was r e p r a t e d  e v e r y  3.696 . in  ( e v e r y  2.016 m i n  
near  Venus). The i n s t r u m e n t  f u n c t i o n e d  n o r m a i l y  over  t h e  e n t i r e  
f l i g h t  and p r o v i d e d  d a t a  .LmOSt COntinUOUSly u n t i l  Drcember 3 0 ,  
1962 .  
----_-- M A R I N E I  10,  BRIDGE-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
B R I E F  D E S C R I P T I O N  I N V E S T I G A T I O N  N A M E -  MEASUREMENT O F  P L A S M A  E N V I R O N R E N T  
~ ~~ ~.~ ~ ~ 
T h i s  experi.ent u s e d  t r l e r i s i o n  camera t o  photogvaDh 
t h e  s u r f a c e  o f  Venus. One rurccssful image "as o b t a i n e d .  NSSDC I D -  13-OSSA-03 I N V E S T 1 6 A T L V E  PROSRAM 
CODE EL-4. S C I E N C E  
- - ---- - VENERA 1 0  D E S C E N T  CRAFT. UNKNOYN--------------------"' 
I N V E S T l G A T I O N  N A M E -  P A N O R M I C  T E L E P H O T O M E T E R  F O R  S U R F A C E  P A R T I C L E S  AND F I E L D S  
I N V E S T I 6 A T I O N  D I S C I P L I N E ( S )  
I M A G E R Y  
P E R S O N N E L  
NSSDC I D -  7 5 - 0 5 4 D - 0 1  I N V E S T I G A T I V E  PROGRAM PI - n s .  BRIDGE MASS I N S T  O F  T E C H  
L U N A R  AND P L A N E T A R V  6 1  - J.H. B I N S A C K  M A S S  I N S T  OF T E C H  
01 - l .J .  L A Z A R U S  MASS I N S 1  O F  T E C H  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  01 - s .  o L n E R i  MASS I N S T  O i  T E C H  
P L A N E T O L O G Y  01 - S.J. B A M E  LOS ALAMOS S C I  L A B  
01 - M.D. I O N T G O M E R T  L O S  ALAMOS S C 1  L A B  
PERSONNEL 
P I  - UNKNOYN 
0 1  - A.J. HUNDHAUSEN 
01 - J.R. A S B R I D G E  
01 - K.Y. 0 6 1 L V I E  
8 R I E i  D E S C R I P T I O N  0 1  - L.F. B U R L A G A  
T h i s  c r p c r i m c r t  u s e d  a t e l e v i s i o n  samer. t o  p h o t c g r a p h  0 1  - R . E .  H A R T L E  
t h e  s u r f a c ~  o f  Venus. one s u o r e s s f u l  image 1.5 o b t a i n e d .  01 - C.Y. S N Y D E R  
01 - G.L. S I S C O E  
N A T L  C T R  F O R  ATMOS RfS 
LOS ALAMOS S C I  L A B  
NAS.A -60 F C  
N A r A - G S F C  
N A S A - G S F C  
N A S A - J P L  
U  OF C A L I F ,  L A  
- - - - - - - VENERA 13 D E S C E N T  C R A i T .  UNKICYN----------------------- 
I N V E S T I G A T I O N  N A M E -  P A N O R A M I C  T E L E P H O T O M E T E R  FOR S U R F A C E  
I M A G E R Y  
NSSDC I D -  8 1 - 1 0 6 0 - 0 1  I N V E S T l G A T I V E  PROGRAM 
L U N A R  AND P L A N E T A R l  
I N V E S T I G A T I O N  
P L A N E T O L O G T  
B R I E F  D E S C R I P T I O N  
The esoeri.cnt vas d c s l g n * d  t o  d e t e r m i n e  t h e  mod. 01 
i n t e r a c t i o n  b e t i e e n  t h e  p l a n e t  n.rcury and t h e  s o l a r  r i n d ,  t o  
. a te  a ~ 0 . p r e h e n ~ i ~ e  s t u d y  o f  t h e  plasm. r e g i m e  a t  M e r c Y r y r  t o  
r a r i f y  and e x t e n d  p r e v i o u s  o b s e r v a t i o n s  O f  t h e  S o l a r  r i n d  
i n t e r a c t i o n  r i t h  Ve11us.1 t o  c l a r i f y  t h e  r o l e  o f  e l e c t r o n s  i n  t h e  
i n t e r a c t i o n s ,  and t o  s t u d y  t h e  s o l a r  r i n d  f r o m  1 t o  0.4 AU. 
I n s t r u m r n t a t i c n  f o r  t h e  e.per iaent  c o n s i s t e d  o f  t w o  
s u n w a r d - f a c i n g  c l c c t r o r t m t l r  an . l rzers  ( S E S A )  and one b a c k w a r d  
f a c i n g  e l e c t r o n  ~ p ~ ~ t i o m ~ t . ,  ( B E S A I .  These t h r e e  d e t e c t o r s  
were mounted on 1 s c a n n i n g  p l a t f o r m .  r h i r h  could  b e  swept  a t  1 
d e g l s  t h r o u g h  a n  a r c  o f  120 d r g  c e n t e r e d  on a d i r e c t i o n  i n  t h e  
e c l i p t i c  p l a n e  6 deg e a s t  o f  t h e  spacecr . f t -sun l i n t .  0 0 t h  
S E S A s  f a i l e d  t o  r e t u r n  d a t a .  They were t o  measure p o s i t i u e  
i o n s  f r o m  0.08 t o  8 L e v  and t l t c t r o n r  f r o m  4 t o  4 0 0  c V .  The 
B E S A  had f a n - s h a r e d  f i e l d  o f  v i e r  O f  PLUS o r  minus 3.5 d e g  b r  
p l u s  o r  m i n u s  13.5 deg. The l a r g e r  ang le  was n o r m a l  to ,  and 
sy..etric about ,  t h e  stan a r c .  A n  e l e c t r o n  SDCC~IU. "as 
C b t a i n i d  e v e r y  6 S I  and r0ns is t .d  O f  f l u x  .L.SUIe.CntS i n  15  
L O g a r i t h m i c ~ l L y  spaced enerpy c h a n n e l s  ( w i t h  c h a n n e l  w i d t h  
d e l t a  € 1 1 - 6 . 6 2 )  w i t h i n  t h e  energy r a n g e  13.4 t o  6 9 0  eV. 
B e C I U S t  I O L l l  r i n d  f l o w  p a s f  t h e  S p a c e c r a f t  i n t r o d u c e s  angular  
d i s t o r t i o n  o f  t h e  e l C C t r o n  d i s t r i b u t i o n  f u n c t i o n  ~ ~ . p . r ~ d  t o  
" h a t  w o u l d  be Observed I n  th. s o l a r  r i n d  r e s t  frame, I t  10s 
possible, b y  t a k i n g  i n t o  a c c o u n t  t h i s  d i s t o r t i o n  and t h e  
s ~ . r e c r a f t  s h e a t h  c h a r a c t e r i s t i c s .  t o  d c r i r r  some o f  t h e  s o l a r  
r i n d  p1.l.a PaV.mCtCII Such as  i o n  b u l k  Speed* e L t r t r O n  
tCmpeWatUrer and c I c c t r o n  d e n s i t y .  The r e l i a b i l i t y  o f  t h e s e  
3 0  
NSSDC I D -  1 8 - 0 5 1 A - I 3  
P E R S O N N E L  
P I  - f.L. SCARF 
01 - 1-11. GREEN 
B R I E F  D E S C R I P T I O N  
T h i s  erp.ri.rnt 
l N V E S T l 6 A l l V f  PROGRAM 
CODE EL-). S C I E N C E  
I N V L S T 1 6 1 1 1 0 N  D I S C I P L I N E  IS) 
P A R T I C L E S  AND F I E L D S  
S P A C E  PLASMAS 
T R Y  SVSTEMS 6ROUP 
T R Y  S V S T E I I S  6ROUP 
c o n a i s t r d  o f  8 m o d i f i e d  v e r s i o n  o f  t h e  
Pioneer 8 and Pioneer 9  e x p e r i m e n t s  t o  measure t h e  
e l e c t r i c - t i s l d  r c . ~ ~ n s n t $  i r  t o u r  3 0 % .  nairOi-b.no channel ,  
c e n t e r e d  a t  l o 0 1  1 3 0 1  7350. and  3 0 . 0 0 0  H i .  The a ims  o f  t h e  
i n v e s t i g a t i o n  were t o  pcrtorm t h e  f i e s t  a n a l y s i s  o t  V l F  
e l r r t r i c  f i e l d s  a t  Venus t o  e l u c i d a t e  t h e  p1.s.a i n t e r a c t i o n s  
b r t r r t n  t h e  s o l a r  r i n d  and t h e  i o n o s D h e r i r  o r  e s o s r h e r i c  
pl.sma. The r o l e  o f  plasma i n s t a b i l i t i e s  i n  m o d i f y i n g  t h e  h e a t  
t l u x  f r o m  t h e  a o l a r  r i n d  and i n  t h e r m a l i z i n g  n e w l y - b o r n  i o n s  
f rom Venus M I S  a l r c  s t u d i e d .  A s e l f - c o n t a i n e d  b.lanced Y-tyce 
an tenna  w i t h  a d i t t e r c n t i a l  p i r m p 1 i f i . r  was c m p l o y t d  t o  makc 
t h e  meaa~rCmC11ts. A t  t h e  5 1 2 - b p i  s a t . l l i t .  modes one f requency  
acan p e r  second was o t t a i n e d .  
-- -_ -- - P I O N E E R  VENUS 1, KN"DSLN------------------------------- 
I N V E S T I G A T I O N  NAME-  R E T A R D I N G  P O I E N T I A L  A N A L V Z E R  
NSSDC I D -  1 8 - 0 5 1 A - 0 7  I N V E  S 1 1 6 A T I V E  PROGRAM 
CODE E L - 4 I C O - O P .  S C I E N C E  
I N V E S T I 6 A T I O N  O I S C I P L I N E ( S )  
P L A N E I A R V  A I M O S P H E R E S  
P L A N E l L R V  I O N O S P H E R E S  
P f  RSONNE L 
P I  - Y.C. K N U D S E N  L O C U H E E D  P A L 0  A L T O  
0 1  - K .  SPENNER I N S 1  FUR P H V S  Y E L T R A U M  
01 - R.C. W H I T T E N  NASA-ARC 
B R I E F  D E S C R I P T l O N  
T h i s  i r r t s t i g a t i o n  usee l a n g i u i i - p r o b e  
r e t a r d i n g - p O t + o t i a l  anmlyzer  d.sign.d t o  .C.SYI~ e l e r t r c n  
c o n c e n t r a t i o n  and tempetatur., m a j c r  i o n  r o n c * n t r a t i o n i  and 
t e m p e r a t u r e a r  i o n  d r i t t  u r l o r i t i . s r  and t h e  m c r g y  d i s t r i b u t i o n  
t v n c t i o n  o f  a m b i e r t  p h o t o e l r c t r o r a .  I t  uas an  a d l D t a t i o P  e l  
t h e  i n s t r u m e n t  t l o r n  on t h e  G e r m a n  Aeros s a t e l l i t e  i n  1 9 1 2 .  
L i t h e r  one Of t u 0  sensor  hc8da c o u l d  b e  used.,=.ch c o n s i s t i n g  
c t  a m u l t i g r i d  c ~ p  and e l e c t r o , r t e r .  r h i e h  c o u l d  O p C l a t t  i n  
e l e c t r o n .  ion.  or  p h O t O L l e r t l O n  modes. i n i t i a t e d  b y  s p a c e c r a t t  
r o l l  p ~ l s ~ a .  The m e a s ~ ~ e r n e n t s  t a k e n  when t h e  s e n i o r  a s i s  * a s  
r l o a e s t  t o  the  PI.... f l o w  w 1 0 ~ I t y  v e c t o r  were t r m a m i t t c d .  
The a ims  O f  t h e  i r r e s t i g a t i o r  were t c  i.pr0Wc kncwlcdge c t  t h e  
i m p o r t a n t  i o n i c  r e a c t i o n s  i n  t h e  Venus ian  i0noSpht.e. io s t u d y  
t h e  ~ L ~ S L I  t r a n s p o r t  ~ I O C C S I I S  t o  d e t e r m i n e  i t  Venus has a 
p o l a r  wind, t o  s t u d y  t h e  p r o c ~ ~ s e s  a t  t h e  a n t a 1  r i n d - i o n o s p h e r e  
boundary.  and  t o  s t u d y  S i m i l a r  ai. r o n c r r n i n g  t h e  amb ien t  
e l e c t r o n  p o p u l a t i o n .  
___-- -_ P I O N E E R  VENUS 1, YOLFE--------------------------------- 
I N V E S T I G A T I O N  NAME- P L A S M A  A N A L V I E R  I O P A )  
NSSDC 1 0 -  78-0511-18 IWYEBlIGAlIVE PROGRAP 
CODE EL-4. S C I E N C E  
l N V E S T l G A T l O N  D I S C I P L I N L ( S )  
SPACE T L A S M A S  
P A R T I C L E S  AND F I E L D S  
P E R S O N N E L  
P I  - J.H. Y O L F E  NASA-ARC 
01  - A. B A R N E S  NASA-ARC 
01 - H.R. C O L L A R D  NA SA-ARC 
01 - D.D. R C K I B B I N  NASA-ARC 
01 - 1.D. U l H A L O V  HA SA -ARC 
01 - R.C. Y H I T T E N  NASA-ARC 
01 - D.S. I N l R I L 1 6 A T O R  C A R R E L  R E S  CENTER 
B R I E F  D E S C R I P T I O N  
The  i n s t r u m r r t  t o p  t h i s  rxp.ri.ent "as g u a d r i s p h e r i c . 1  
e l e c t r o s t a t i c  analyzer 1det.ctOr 0 a t  p laama i n s t r u m e n t  an  
P i o n e e r a  1 0  a n d  11). u i t h  t i r e  c u r r e n t  c c l l e c t o r s  a n d  
. lect .omrtcrr .  T h e  m e r g y l c h a r g e  range "as 50-8000 ( i o n s )  i n  
32 s t e p s  and  1-500 l e l e c t r o n s )  i n  1 6  s teps .  The a n g u l a r  range 
c c v c r r d  was p l u s  c r  minus  85 dru e l e v a t i o n  b y  3 6 0  d e g  az imu th .  
and t h e  d e t e c t o r  f i e l d  O f  v i e r  was 15 d.9 t i m e s  25 dcg o r  1 5  
deg t i m e s  45 deg. d e p e n d i n g  an  p o ~ i t i o n .  The l o g i c  d e s i g n  "as 
e s s e n t i a l l y  t h a t  used on Pioneer.  8 and 9 .  The O b j e c t i v e s  i e r c  
t C  meaaure s o l a r  w i n d  c o n d i t i o n s  o u t s l d i  t h e  Venus ian  b c r  
aback. i n s i d e  t h e  magne toshea th  t l o r  f i e l d .  and t o  s t u d y  t h e  
i o n o p a u s a l  s t r u c t u r e .  S o l a r - r i n d  measurements were made d u r i n g  
t h e  t r a n s i t  t n  Venus. p a r t i c u l a r l y  t o  s t u d y  m.rrorr.lt p r o b l e m =  
and t o  d e t e r m i n e  awerage g r a d i e r t s .  The n e a r - p l a n e t  w a k e  
N S S D C  I D -  6 1 - 0 6 0 1 - 0 3  I N V E S T I 6 A T I U E  P R O G R A M  
CODE EL-) .  S C I E N C E  
I N Y L S l l G A T l O N  D I S C l P L I N E l S )  
P A R T I C L E S  AND f I f L D S  
I N T E R P L A N E T A R 1  P H V S l C S  
PERSONNEL 
P I  - H.S. B R I D G E  
0 1  - C . Y .  SVNDER M A S S  l k S T  OF T E C H  N A S A - J P L  
B R I E F  D E S C R l P T I O N  
T h i s  t h i ~ c - ~ ~ ~ t i o n . l - ~ ~ l l C I t D I  m o d u l a t r d - g r i d  f a r a d a y  c u p  
me8sured p o s i t i v e  i o n s  from 4 0  t o  9 4 0 0  e V l P  i n  e i g h t  
. p p r o x i m l t e l y  L O g a r i t h l i r a l l y  e q u i s p a c l d  e n e r g y  windows. Aa 
t h e  i n l t r u m e r t  a l r i y s  p o i n t e d  t o w a r d  t h e  run. v e c t o r  d a t a  were 
o b t a i n e d  b y  c o m p a r i n g  t h e  r e l a t i v e  s i g n a l s  from t h e  t h r e e  
120-de9 P ie -shaped  c o l l e c t o r  s e c t i o n s .  D u r i n g  each t e l e m e t r y  
sequence# t h e  i n s t r u m e n t  was s t e p p e d  f o r w a r d  and  backward  
t h i o u g h  t h e  e i g h t  windows t o  I ~ ~ S Y I C  t h e  sum o f  t h e  c u r r e n t s  
f r o m  t h e  t h r e e  p l = t e i .  Then i t  "as s t e p p e d  t o r r a r d  and 
b a r k r a r d  t o  measureI t o r  each  v o l t a g e  s e t t i n g .  t h e  c u r r e n t s  t o  
t h e  t h r e e  p l a t e s  i n  s u c c c r r i o n .  The e n t i r e  32 s t e p s  i n  voltage 
rindow P C I  t e l e I C t r y  SeqUCnCc p r o d u c e d  6 4  C u I r t n t  .IasUVCmCntl. 
These mCasUr Imen t i  were r e p e a t e d  e v e r y  5 m i " .  The i n s t r u m e n t  
Opera ted  n o m i n a l l y  t h r o u g h o u t  i t s  m i s s i o n .  
______-  M A R I N E R  2,  COLEMAN, , R . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  NAME-  F L U X G A T E  M A G N E l O M t T E R  
NSSDC I D -  6 2 - 0 4 1 A - 0 3  I N V E S T I G A T I V E  PROGRAM 
CODE E l - 4 .  S C I E N C E  
I N V E S T I G A T I O N  D l S C l P L I N E ( S )  
I N T E R P L A N E T A R V  P H I S I C S  
P L A N E I A R V  M I G N E T l C  F I E L D  
PERSONNEL 
U OF C A L I F .  LA P I  - P.J. COLEMAN, J R .  
B R I E F  D E S C R I P T I O N  
l h i s  e x p e r i m e n t  "as d e s i g n e d  t o  measure t h e  m a g n i t u d e  and  
d i r e c t i o n  0 1  t h e  i n t e r p l a n e t a r y  and Venus ian  m a g n e t i c  f i e l d s .  
I t  c o n s i s t e d  01 t h r e e  o r t h o g o n a l  f l u x g a t e  magne tomete rs  u o u n t r d  
c n  t o p  0 1  I 152 .4 -1  t o w e l .  One m a g n e t ~ l . t e r  a s i s  "1s p a r a l l e l  
t o  t h e  i p a c e c r a t t  r o l l  a x i s .  I n  t h e  h i g h - s e n s i t i v i t y  made, 
e a c h  m.gnetomCter had  a dynamic range  01 - 6 *  t o  164 n l  r i t h  an 
range was -320 t o  +320 nT w i t h  an a c c u r a c y  a t  o r  -2.5 "1. 
A 1 1  t h r e e  magne tomete rs  were s a m p l e d  r i t h i n  8 . 6 4  I. ana t h i s  
sequence o t  Samp l ing  was r e p e a t e d  e v e r y  3 6 . 9 6  I ( o r  e v e r y  2 0 . 1 6  
s d u r i n g  t h e  Venus ~ n r o u n t e r  on Dec.mber 14. 1962).  A n  
i n f l i g h t  c a l i b r a t i o n  sys tem was d e a i g n c d  t o  c h e c k  t h e  
s e n s i t i v i t y  c t  t h e  t h r e e  magnito.eters once d u r i n g  each  15.11-h 
p e i i o d .  Due t o  f a i l u r e  i n  t h e  t o n t i 0 1  c i i c u i t .  i n t l i g h t  
r a l i b r a t i o n s  i c r c  p e r f o r m e d  move o f t e n  r n d  i n  a random t a s h i o n .  
O t h e r  t h a n  t h e  f a i l u r e  i n  t h e  i n t l i g h t  c a l i b r a t i o n  system, t h e  
r x p e r i n r n t  p e r f o r m e d  normally u n t i l  J a n u a r y  I ,  1963. r h r n  
c o n t a c t  u i t h  M a r i n e r  2 was l o s t .  
- -____- M A R I N E R  10 ,  NESI - ' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
a c c u r a L y  01  t 0 1  -0.5 "1. In  t h e  l O ~ - S e n S i t i v i t y  mode. t h i s  
I N V E S T I G A T I O N  N A M E -  F L U X G A T E  MAGNETOMETERS 
NSSDC I D -  1 3 - 0 8 5 1 - 0 4  l N V E S T l G A I l V f  PROGRAM 
CODE fL-.. S C I E N C E  
I N V E S T l G A l I O N  D I S C I P L I N f ( S )  
P A R T I C L E S  AND F I E L D S  
P L A N E T O L O G I  
PERSONNEL 
P I  - N. f .  N E S S  
0 1  - K.Y. BEHANNON 
0 1  - R.P. L E P P I N G  
01 - 1.C. YHANG 
N A S A - G S F C  
N A S A - G S F C  
N A S A - G S F C  
C A T H O L I C  U O F  A M E R I C A  
e R l E F  D E S C R I P T I O N  
T h i s  e.peri.ent c o n s i s t e d  a t  two t r i a x i . 1  f l u x g a t e  
magnetometers mounted on a com.on boom 2.3 rn and 5.8 I t l o l  t h e  
s p a c i c r a t t  and d e s i g n e d  t o  measure t h e  v e c t o r  m a g n e t i c  f i e l d  i n  
t h e  v i c i n i t y  01 Mercury and Venus and i n  t h e  i n t r r p l * n c t a r y  
.=diu.. O u t n u t s  f rom t h e  t i 0  magne tomete rs  I C I ~  s i m u l t a n r o u r l y  
ana1yl.d t o  sepav.te amb ien t  f i e l d s  t r o n  s p a c I c r a t t  f i e l d s .  
E a c h  sensor had  d u a l  o p e r a t i n g  ranges o t  minus  t o  p l u s  16 nT 
and 128 "1. u i t h  d i g i t i z a t i o n  a c c u r a c i e s  o f  0 . 0 3  nT and 0 . 2 6  
011 r e s p e c t i ~ e l y .  B i a s  o t f r c t  c a p a b i l i t y  e x t e n d e d  t h e  O p e r a t i n g  
range t o  m inus  o r  p l u s  3188 "1. O w i n g  t h e  p r i m a p y  phase O t  
t h e  m i a a i o n  (November 3, 1 9 1 3 .  t o  March  2 9 ,  1 9 1 4 )  and d u r i n g  
t h e  second  and t h i r d  MCILUY e n c o ~ n t e r s ,  2 5  v e c t o r s  PCI second 
ICI. Sampled b y  t h e  p r i m a r y  Ou tbOa ld  l l a g n C t 0 1 r t C I  and 
t r a n s m i t t e d  t o  E a r t h .  A t  o t h e r  t imes .  a l o i c r  d a t a  r a t e  l o d e  
was used d u r i n g  r h i c h  t i w  V e c t o r s  p e r  second YCIC t r a n s m i t t e d .  
The e x p e r i m e n t  f u n c t i c n e d  normal ly  t h r o u g h o u t  t h e  l i t e  a t  t h e  
SPaCCcI I t t .  f o r  f u r t h e r  d e t a i l s ,  Ice N. F. N E S S  e t  a t . ,  
Science. V .  1 8 3 ,  P. 1101. 
31 
- - -- _-- P I O N E E I )  VENUS 1, RUSSELL- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N Y E S T l G A T l O N  NAME-  MAGNETOMETER ( 0 1 1 1 6 )  
NSSDC I D -  18-0511-12 I N V E S T I G A T I V E  PROGRAR 
CODE E L - 4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S 1  
M A G N E T O S P H E R I C  P H Y S I C S  
P A R T I C L E S  AND F I E L D S  
A T M O S F M E R I C  P H V S I C S  
PERSONWE1 
P I  - C.T. R U S S E L L  
0 1  - P.J. COLEMAN. JR.  
01 - F.V. C O R O N I T I  
U OF C A L I F .  L A  
U OF C A L I F r  L A  
U OF C A L I F ,  L A  ~~ ~ ~ .~~ ~ 
0 1  - C.F. K E N N E L  U OF C A L I F .  LA 
0 1  - R.L. MCPHERRON U OF C A L I F .  L A  
01 - G.L. S I S C O E  U OF C A L I F .  L A  
B R I E F  D E S C R I P T I O N  
T h i s  c x p t r i m r n t  u s e d  a t r i a x i . 1  f l u x g a t e  magnetometer 
r i t h  two  r i n g - c o r e  aenaora a t  t h e  t n d  o f  a magnetometer boom 
a r d  cne  r i n g - r a r e  ienso, .  a t  45 d e s  t C  t h e  s p i n  r x i a r  ha1fb.y 
down t h e  boom. The d r i v e  and e l a r t r o n i r s  d e s i g n  had been used  
on t h e  ApolLo 15 and 16 subs.te1Lit.s. The O b j S l t i v t S  were to 
d t t c r m i n c  any p l a n e t a r y  and Itmanen1 m a g n e t i c  field.. t o  d e d u c t  
t h r  L o c a t i o n  and s t r e n g t h  o f  t h e  i o r c s p h e r i c  c u r r e n t  syste., t c  
d e t e r m i n e  t h e  energy and mass b a l a n c e  i n  t h e  upper atmOsphere 
o f  V e n u s .  t o  d e t e r m i n e  t h e  n a t u r e  o f  t h e  s o l a r  r i n d  i n t r r a r t i o n  
w i t h  V t r u s ,  and t C  s t u d y  t h e  n e a r - b i l e  r r p i o n  o f  Venus and t h e  
s t r u c t u r e  o f  t h e  V t n u r i a n  b o r  shock. l n t r r p l r n r t a r y  o b j r r t i r e s  
" e r e  t o  d e t e r m i n e  t h e  p c r t ~ r b . t i o n  o f  t h e  n e a r - p l s n c t  r e g i o n  b y  
Venus and t o  ~ 0 . p . r ~  t h e  p r o p c i t i e s  o f  t h e  arerage f i e l d  a t  0 . 1  
a ~ d  1.9  AU. T h e  i r r t r u . c n t  .as i n t r r d t d  to ,  i n  t h e  I O r s t  C.S. 
o f  L o u - b i t  and l o u - l ~ . p l c  r a t e s ,  ~ C ~ S U I C  one v e c t o r  p e r  32 s. 
Y h i l e  i n  Venus o r b i t ,  when t h e  s p a r e r r a f t  was c o a s t i n g  t h r o u g h  
t h e  i n t c r p l a n r t a r y  r r p i o n  i n  t h e  a c c a c s i s  .me. t h e  s a m p l e  r a t e  
11s one v e c t o r  p e r  8 s. u h i l t  t h e  S C ~ C C C T . ~ ~  was p a s s i n g  
t h r o u g h  t h e  Venus ian  i o n o r p h e r r  i n  t h e  p e r i a p f i s  mode. t h e  
sample r a t e  was f o u r  v e c t o r s  per I. 
- - -- - - - M A R I N E R  5 ,  SLIT"-----'-----'------'--------------------  
I N V E S l I G A l l O N  NAME-  T R I A X I A L  L O U  F I E L D  H E L I U M  M A G h E T O I E T E R  
NSSDC I D -  6 1 - 0 6 0 1 - 0 5  l N V E  S T I G A T I  VE PROGRAM 
CODE E L - 4 .  S C I E N C E  
I N Y E S T I G L T l O N  D I S C l P L I N E ( S )  
P A R T I C L E S  AND F I E L D S  
P L A N E T A R V  M A G N E T I C  F I E L D  
P E R S O N N E L  
PI - E.J. s n i i n  N A S A - J P L  
B R I E F  D E S C R I P T I O N  
For t h i s  t.peri.ent a L o u - f i e l d  hc l i u .  m a g n e t o m i t e r  I.. 
used t o  o b t a i n  t r i a x i . 1  .eas~re .en t l  o f  i n t e r p l a n e t a r y  and 
Venus ian  m a g n e t i c  f i e l d s .  I t s  c ~ e r a t i o n  d t p e n d c a  on t h e  
v a r i a t i o n  i n  a b s o I D t i v i t y  o f  e x c i t e d  h e l i u m  t o  ~ i r c u 1 a r I y  
p o l a r i l ~ d  i n f r a r t d  L i g h t  r i t h  .PpLicd f i r l d .  S l e p t  H ~ L m h 0 1 t z  
c o i l s  n u l l e d  t h e  amb ien t  f i t l d  by use o f  f e r d t i c t  c i r c u i t s .  
Mounted on 1.5-m b0O.r t h e  inlt,u.cnt's dynamic range I.. 
p l u s  o r  m inus  2 0 4  nT PCI ax is .  r i t h  measur*ment p r e c i s i o n  
d c t c r m i n t d  b y  t e l e m e t r y  c o n s t r a i n t s  o f  p lus  o r  minus  0.2 "1. 
O f f s e t  f i e l d s  u e r e  C C r r r C t l b l r  t O  r l t t l n  0-25  nT S t l  Co.pOn*nt. 
T h t  e x p e r i m e n t  o p e r a t e d  i n  h i g h  (Lor )  b i t - r a t e  mode o f  3 
v e c t o r  samp les  spaced  111. 2 1 1 .  and 411 O f  t h e  sequence eve,, 
1 2 . 6  ( 5 0 . 4 )  s; t h u s  t h e  N y g u i s t  f r e q u e n c i e s  were a b o u t  0.12 and 
0 . 0 3  Hz r e r p c r t i r e l y .  H i g h - r a t e  d a t a  u e r c  o b t a i n e d  f r o m  Jbne 
1 4  t o  J U L Y  29,  19b l .  and  f o r  4 h o u r s  on Oc tObe I  25, 1967. L o u  
b l t - r a t e  d a t a  w e r e  o b t a i n e d  f o r  t h e  r e m a i n d e r  o f  t h r  
e . p ~ l i m e n t ' s  u s e f u l  L i f e t i m e .  P u a l i t y  o f  d a t a  " i f  h i g h  e x c e p t  
d u r i n g  S to tember  2 3  t o  Oc tober  I r  1967. when t= le.et*red d a t e  
wire o f  u n c e r t a i n  q u a l i t y .  NSSDC has a l l  t h e  d a t a  from t h i s  
exper imen t .  
-__---- M A R I N E R  2,  V A N  ALLEN-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S l l 6 A T I O N  N L n E -  P A R l I C L E  D E T f C T O R  
NSSDC I D -  6 2 - 0 1 1 1 - 0 7  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L l N E ( S )  
P A R l l C L E S  AND F I E L D S  
P L A N E T A R V  P H V S I C S  
P E R S O U N E L  
U OF l O Y A  P I  - J.A. V A N  A L L E N  
B R I E F  D E S C R I P T I O N  
A c o l l i m a t e d .  d i r e c t i o n a l ,  An ton  t y p e  213 G e i g e r - n w l l e r  
t u b e  ( r i t h  e n e r g y  t h r e s h o l d s  o f  4 0  L e v  f o r  e l e c t r o n s  and 5 0 0  
L e v  f o r  p r o t ~ n a )  was Used 10 s e a r c h  f o r  c h a r g e d  oart iL1.s 
m a g n r t i r a L L y  t i a c p e a  i n  t h e  v i c i n i t y  o f  t h e  p l a r e t  Venus and, 
i f  such  p a r t i c l t i  were found. t o  o b t a i n  p r e l i m i n a r y  
.easu~ements  01 t h e i r  1p.ti.1 d i s t r i b u t i o n  and i n t e n s i t y .  
Th roughou t  t h e  f l i g h t ,  i n c l u d i n g  t h e  p l a n t t a r y  f l y b y .  t h e  .x is 
o f  t h e  d e t e c t o r ' s  CCrir.1 f i e l d  O f  V i e r  ( 9 0  a l g  f u l l  I n g l e )  w a s  
d i r e c t e d  a t  7 8  deg p l u s  o r  minus 1 deg  t o  t h e  S P I C C C l l f t - I U n  
Line. T h i s  a x i s  L a y  i n  t h e  p l a n s  c o n t a i n i n g  t h e  sun. e.rthr 
NSSDC I D -  78-0511-17 INVESTIGATIVE P R O ~ R A M  
CODE EL-4 .  S C I E N C E  
l N V E S T 1 6 A l I O N  D I S C I P L I N E ( S )  
P L A N E T A P I  I O N O S P H E R E S  
P L A N E T A R Y  A l M O S P H E R E S  
P E R S O N N E L  
P I  - H.A. TAVLOR.  JR.  N l S A - b S F C  
01 - S.J. BAUER 6111 U 
NLSA -61  FC 01 - R.E. H A R T L E  
01 - H.C. B R I N T O N  N A S A - C S F C  
N A S A - 6 S F C  0 1  - J.R. HERMAN 
0 1  - T . M .  DONAHUE U OF M I C H I G A N  
01 - P A .  C L O U T I E R  R I C E  U 
0 1  - F.C. M 1 C H E L  R I C E  u 
B R I E F  D E S C R I F T I O N  
The c o m p o s i t i o n  and r o n e e n t r . t i 0 n  o f  t h e r m a l  p ~ f i t i ~ e  
i o n s  i n  t h e  i o n o s p h e t e  o f  Vrnu. were d r t e r d i n e d  and i n t r r p r e t r d  
i n  t e r m s  of  v e r t i c a l  and h o r i z o n t a l  components. Thr i n l t rumrn t  
t h t  d e s i g n  o f  t h o s e  f lown on 060 and  A t m o r p h r r i r  Exp101.r 
s a t e l l i t e s .  A mass range o f  1 t o  6 0  u was c o w r e d  r i t h  
v a r i e t y  o f  a u t o e 8 t i c  Sean-arar th  modra a v a i l a b l e .  
used  was B e n n e t t  rad io - f requ .n ry  ..SS SplCt lO.et* l  baaed  On 
- - -- -- - P I O N E E R  VENUS 2, T & Y L O R r  JR.--------------------------- 
I N V E S T I G A T I O N  N A M E -  I O N - M A S S  S P E C T R O I I E T E R  
NSSDC I D -  18-0181-02  I N V E S T I G A T I V E  PROGRAM 
CODE E l - 4 .  S C I E N C E  
P E R S O N N E L  
P I  - H.A. TAVLOR.  JR. 
01 - 5.1. B A U E R  
0 1  - P.A. C L O U T I E R  
0 1  - 1.1. H A R T L E  
01 - H.C. B R I N T O N  
01 - F - C .  111CHEL 
01 - 1 . n .  DONAHUE 
I N V E S T I G A T I O N  D I S C I P L I N E ( S 1  
P L A N E T A R V  A l M O S P H E R E S  
P L A N E T A R V  I O N O S P H E R E S  
A E R O N O M I  
N A S A - S S F C  
G R A 1  U 
U OF I I l C H I S A N  
R I C E  U 
N A S A - 6 S F C  
N A S A - G S F C  
R I C E  U 
I 2  
B R I E F  D E S C R I P T I O N  
T h i s  I o n  mass s p e c t r O m * t e r  e x p ~ i i m i n t  O b t a i n e d  
measUrem.nts ~ h i c h  p r o v i d e d  i n t o r a a t i o n  on t h e  s o l a r  r i n d  
i n t e r a c t i o n  w i t h  Venus. upcer  st.csphere p h o t o c h e m i s t r y r  r n c  
t h e  mass 8nd h e a t  t r a n s p o r t  c h a r a c t e r i s t i c s  o f  t h e  atmosphere. 
A B e n n e t t  i o n  spec t rometev .  s i m i l a r  t o  u n i t s  t l o m  on many 
e a r t h  s a t e l l i t e r  a r c  r o c k e t s .  .easrrma Venus'  upcer  at.osphere 
i o n  r o n c m t r a t i o n s  i n  t h e  mass range  t i p .  1 t o  60 a t o m i c  .IS 
u n i t s  ( u )  t i o m  t h e  t i m e  O f  c r o s s i n g  Venus'  b o r s h o t k  t o  b u r  
bu rnup .  
__---_- P I O N E E R  VENUS 1. E V A N S - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  N A M E -  G A M M A - R A I  BURST D E I E C I O R  
NSSDC I D -  78-051A-C5 I N V E S T 1 6 A T I V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
I N V E S T I G L T I O N  D I S C I P L I N E I S )  
GAMMA-RAY ASTRONOMY 
P E R  S 0 N N E L 
P I  - Y.D. E V A N S  L O S  A L A M O S  N A T  L A B  
01  - J.P. CONNER L O S  ALAMOS HAT L A B  
0 1  - P.R. H I G B I E  L O S  ALAMOS W A T  LAB 
0 1  - R.Y. K L E B E S A D E L  LOS ALAMCS N A T  LAB 
0 1  - R.A. O L S O N  L O S  ALAMOS N A T  L A B  
01 - 1.0. STRONG L O S  ALAMOS N A T  L A B  
0 1  - R.E. S P A L D I N G  S A N D I A  L A B O R A T O R I E S  
B R l E f  D E S C R I P T I O N  
A n  o m n i d i r e c t i o n a l  gamm.-r.y d e t e c t o r  e . p l ~ y i n g  t u o  
P h o s i i c h  s c i n t i l l a t i o n  s p e c t r o m e t e r s  s e n s i t i v e  t o  p r o t o n s  tro.  
0.2 t o  2.0 MeV b a s  used  u i t h  l c o i r  c i r c u i t r y  t o  a e t e c t  t h e  
b e g i n n i n g  o f  a gam.. ewent and t o  i n i t i a t e  p e r i o d  01 r a p i d  
d a t a  ~ 0 1 1 . c t i 0 n .  D a t a  IS,. s t o r e d  i n  8 memory u n i t  tor  
subsequen t  t r a n s r i s s i o n  t o  e a r t h .  C o n t i r m a t i c n  t h e t  I t r u e  
gamma e v e n t  had o c c u r r e d  was o b t a i n e d  DY romr.r i ron u i t h  
r e s u l t s  1-0. o t h e r  e z p ~ ~ i ~ e n t s  i n  e a i t h  s a t e l l i t e s .  T h i s  
e ~ p e r i m e n t  p r o v i d e d  t h e  l o n g - b a s e l i n e  t i m e  c o r r e l a t i o n s  
necessary t o r  c a l c u l a t i n g  a c c u r a t e  s c ~ r c e  l o c a t i o r s .  
__----- M A R I N E R  2. ANDERSON-- - - - - - - - - ' - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  N A M E -  C O S M I C - R A Y  I O N I Z A T I O N  
NSSDC I D -  62-OllA-04 I N V E S T I 6 A T I V E  PROGRAM 
CODE E L - 4 r  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
C O S M I C  RATS 
P E R S O N N E L  
P I  - H.R. ANDERSON S C I E N C E  APPL.  I N C  
0 1  - J.A. V A N  A L L E N  U OF I O Y A  
01 - V.H. NEHER C A L I F  I N S T  OF T E C H  
B R I E F  D E S C R I P T I O N  
T h t  p a r t i c l e  e x p e r i m e n t  I.% d e s i g n e d  t o  i n v e s t i g a t e  11) 
t h e  dependence 01 t h e  i n t e n s i t y  o t  i c n i z i n p  p a r t i c l e s  i n  space 
upon d i s t a n c e  110. t h e  sun; ( 2 )  tl.pOr81 v a r i a t i o n .  01 t h e  
p a r t i c l e s  and  t h e i r  c o r r ~ l a t i o n  w i t h  v a r i a t i o n s  01 t h e  m a g n e t i c  
f i e l d  8nd p1aS.a f l u x  a t  t h e  l o c a t i o n  a t  t h e  spac.cratt and 
r i t h  s o l a r - t e r r e s t r i a l  d i s t u r b a n c e s ;  and 13) t h e  i n t e n s i t y  and 
e x t e n t  o t  m a g n e t i c a l l y  t r a p p e d  p a r t i c l e s .  i t  any. around V C O Y S .  
The i n s t r u m e n t a t i o n  r o n r i s t r d  O f  t h r e e  d e t e c t o r s :  (1) a 
g a s - t i l l c d r  i n t e g r a t i n g .  i o n i z a t i o n  chamber w i t h  a w a l l  o t  
?t4inLe11 steeL; (2 )  an Omn id i r tC t4c r .L  t h i n - u a l l s d  r y l i n o r i r a l  
glass GM t u b e  s h i e l d e d  w i t h  s t a i n l e s s  s t e e l ;  and ( 3 )  an 
i d e n t i c a l  g l a s s  G11 t u b e  s h i e l d e d  r i t h  b e r y l l i u m .  The t i 0  611 
t u b e s  d i t t c r t d  i n  t h e  e t t i c i e n c y  w i t h  w h i c h  t h e y  d e t e c t e d  
n o n c e n e t r a t i n g  e l e c t r o n s  b y  t h e  t r e m s s t r a h l u n p  p m c e ~ s .  A l l  
t h r e e  d e t e c t o r s  "ere s e n s i t i v e  t o  e l e c t r o n s  o f  e n e r g i e s  g r e a t e r  
t h a n  S O 0  Lev mnd p r o t o n s  of  e n e r g i c ~  g r e a t e r  t h a n  10  M e V .  The 
i o n i z a t i o n  Eha.bCl I.. Samp1.E f c r  221.76 I o n c e  e v e r y  4 4 3 . 5 2  
I. The Count .CCu.ulation 01 t h e  GM t u b e  s h i e l d e d  r l t h  
r t * i n l . s *  s t e e l  " a s  sampled once t a r  0.828 I and  Once t o r  9.6 s 
every 4+3.52 I. and t h e  count  8 r r u m u l a t i o n  o t  t h e  
berylliu.-shi.ld.d 611 tub. u a l  sa.pIed once  t c r  0.828 s and 
Once f O I  9.6 5 C Y C I Y  887.04 S. The d e t e C t D r s  were mounted 
c l o s e  t o g e t h e r  w i t h  t h e  a x e s  01 t h e  GM t u b t s  p c r p m d i r u l a r  t o  
t h e  r o l l  w x i s  o f  t h e  s p a c e i i a t t  and h r n c r  t o  t h e  r a d i u s  v e c t o r  
f rom t h e  sun. The GM t u b e s  s h i r l d e a  r i t h  s t a i n l e s s  s t e e l  a n c  
b e r y l l i u m  had o m n i d i r e c t i o n a l  g e o m e t r i c  t a r t o r s  01 6.91 and 
6.91 sq cm- r e s P I c t i V e l y .  The c x c r r i m e n t  O p e r a t e d  nor..llv 
t h r o u g h o u t  t h e  m i s s i o n .  
U L T R A V l O L E l  
NSSDC I D -  71-0851-05 I N V E S I I G A T I V E  PROGRAU 
CODE E L - 4 r  S C I E N C E  
INVESTIGATION D I S C I P L I N E ( S )  
P L A N E T A R Y  ATMOSPHERES 
PERSONNEL 
P I  - A.L. B R O A D F O O T  U OF S O U T H E R N  C A L l f  
01 - 11.0. MCELROY H A R V A R D  U 
01 - M.J.S.BEL1ON L I T 1  P E A K  N A T L  OBS 
B R I f f  D E S C R I P l l O N  
Two i n s t r u n m t f  I C I ~  t l o r n :  an o c c u l t a t i o n  s p ~ c t r ~ m ~ t i i  
t h a t  was b o d y - f i x e d  t o  t h e  s p a c e c r a t t  and an a i r g l o w  
IpeCt rOmCtCI  t h a t  was mounted on t h e  scan p l a t t o r m .  when t h e  
sun was c b i r u r e d  by t h e  Limbs o f  t h e  p l a n e t ,  t h e  o c c u l t a t i o n  
s p e c t l o m e t e r  measured t h e  e x t i n c t i o n  proper ti^^ o t  t h e  
atmosphere. The o c c u l t a t i o n  s p ~ ~ t r ~ m e t e r  had a p l a n e  g r a t i n g  
wh ich  Opera ted  a t  g r a z i n g  i n c i d e n c e .  The f l u x e s  UCII measured 
a t  4701 740. 810. and 890  A u s i n g  c h a n n e l  e l e c t r o n  m u l t i p l i e r s .  
P i n h o l e s  d e f i n e d  t h e  e f f e c t i v e  t i c l d  01 v i e w  01 t h e  i n s t r u m e n t  
wh ich  was 0.11 dcg f u l l  w i d t h  a t  h a l t  m x i n u m  ( F Y H M ) .  I s o l a t e d  
s p e c t r a l  bands a t  a p P i O i i i a t e l y  75 A ( f Y H M )  YCII a l s o  measured. 
The O b j e c t i r e  g r a t i n g  a i r g l o w  s p ~ ~ t r o ~ e t e r  was f l o w n  t o  ~ C ~ I U I I  
a i r p l o w  r a d i a t i o n  (10. Yenus and M r r r u r y  i n  t h e  s p e c t r a l  range  
t r m  2 0 0  IO 1700 A. Y i t h  a s p e c t r a l  r ~ s o l u t i o n  o t  2 0  A. t h e  
i n s t r u m e n t  wrasured r a d i a t i o n  a t  t h e  t o l l w i n g  wave leng ths :  
3 0 1 1  4 3 0 .  584. 740, 869. 1 0 4 8 1  1216, 1304, 1480.  and 1657 A -  
I n  a d d i t i o n .  t o  p r o v i d e  a check on t h e  t o t a l  i n c i d e n t  e x t i e m e  
UY f l u x  t o  t h e  S p e c t r ~ m ~ t e r r  two  z e r o - o r d e r  c h a n n r l r  were 
f lown.  The e t t e c t i w  f i e l d  o f  v i e r  o f  t h e  i n s t r u m e n t  was 0.13 
dtg b y  3.6 deg. More ~ x p e r i m e n t  d e t a i l s  and S O W  m e a s u ~ e m e n t s  
a r c  c o n t a i n e d  i n  t w o  papc is :  (1) ' * u l t r a v i o l ~ t  O b s e r v a t i o n s  o t  
Venus t ro .  I a r i n e l  10 -- Pre1 i . i na ry  Wesu l t s r  A.  L. B road tOOt r  
e t  a1.r Science, Y .  183, March 29, 1974. and ( 2 )  " M C I C Y ~ Y ' S  
At.olphere trom M a r i n e r  1 0  - P r e l i m i n a t y  R t s ~ l t i r "  A. L .  
010adf00tr  e t  .I., S c i e n t e r  Y .  185. J u l y  12. 1974. A 
d e s c r i p t i o n  c t  t h e  i n s t r u m e n t a t i o n  i s  g i v e n  i n  t i 0  l a t e r  
papers: (1) " M a r i n e r  1 0  U l t r a r i O l e t  S p ~ c t i ~ m e t e . :  A i r g l o r  
Exper iment.-  A. L .  B r o a d f o o t r  5 .  S .  (Lapp and F. E. S t u a r t ,  
Space Sc i .  I n r t r .  Y .  3. 199 (1977); ( 2 )  'Mar ine r  10 U l t i a v i o l r t  
S p C C t ~ O l ~ t C C :  O c c u l t a t i o n  E . p e r i m e n t . "  A. L. B ~ o a d t o o t r  5 .  I. 
CtapD and f .  E. S t u a r t .  Spare  SL i .  I n l t r .  Y .  3, 0. 209 (1917).  
D a l l  a l s o  i n c l u d e  t h e  i n t e r p l a n e t a r y  r e g i o n .  
------- P I O N E E R  VENUS 1, s l E Y A l T - - - - - ' - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  N A M E -  PROGRAMMABLE U L T R A V I O L E T  S P E C I R O M E T E R  
NSSDC I D -  78-0511-15 I N V E S T I G A T I V E  PROGRAM 
CODE EL-+ ,  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E I S )  
P L A N E I A R Y  ATMOSPHERES 
AERONOMY 
I O N O S P H E R E S  
P E R S O N N E L  
P I  - A . I .  S l E l l A R T  U OF C O L O R A D O  
01  - C.A. B I R T H  U OF COLORADO 
01 - C.Y. HORD U O f  COLORADO 
01 - G.E. I H O M A S  U O f  C O L O R A D O  
0 1  - D. ANDERSON N O A A - S E L  
B R I E F  D E S C R I P T I O N  
8 125-nm E b r r t - F a r t i e  IpCCtrOmCtCI r i t h  I prOg1.1mable g r a t i n g  
T h i s  i n v e s t i g a t i o n  used  8 1 2 5 - i n  Casrcgra in  t e l e s c o p e  an 
d r i v e .  A i r g l o r r  f c a t t e ~ e d  S u n l i g h t .  a n d  h y d r o g e n  Lyman-a lpha  
e m i s s i o n s  wtrt  d e t e c t e d  i n  t h e  thermosphere. mesosphere. and 
e r o s o h r r e  a t  Venus. These neasur.ments dcrc used t o  e s t a b l i s h  
and -10 t h e  r o m p o s i t i o n r  t e m p e r a t u r e .  and p h o t o c h e m i s t r y  0 1  t h e  
thrr .osphere ana ionosphere .  t o  a s t e r m i n e  t h e  p r e s s u r e  a t  and 
a b w e  t h e  visible c l o u d  tops. and t o  e s t a b l i s h  t h e  d i s t r i b u t i o n  
and escape  r a t e  o f  a t o m i c  hydrogen. T h e  i n s t r u m e n t  Optva1.d i n  
t h e  1100-3.00 A r e g i o n .  
I N F R A R E D  
I N V E S T I G A T I O N  WARE-  L Y f R A R E D  R A D L O R E T E R  
NSSDC I D -  62-0+1A-02 I N V E S T I G A T I V E  PROGRAM 
CODE EL-). S C I E N C E  
I N V E S T I G A T I O N  D I L C I P L I N E ( S )  
P L A N E T O L O G Y  
P L A N E T A R Y  ATMOSPHERES 
P E R S O N N E L  
P I  - G. NEUGEBAUER C A L I f  I N S T  OF T E C H  
B R I E F  D E S C R I P T I O N  
The i n f r a r e d  r a d i o m e t e r  on M a r i n e r  2 was d e s i g n e d  t o  
measure t h e  r a d i a t i o n  t e m p e r a t u r e s  01 s m a l l  a r e a s  0 1  Venus i n  
t h e  8.4- and 1 0 . 4 - n i r r o a c t r r  bands. optic ally^ t h e  r a d i o m r t c r  
c o n s i s t e d  o f  two s i m i l a r  l ens  sys tems  whose s i c s  were s e p a r a t e d  
b y  45 deg. One system. e s t a b l i s h i n g  t h e  c h o p p i n g  reterencer  
v i e r e d  d a r k  IC~CC. and t h e  o t h e r  v i e w e d  t h e  p l a n e t .  The e n e r g y  
t h r o u g h  t h e  two  sys tems  was combined i n t o  a s i n g l e  chopped  bra. 
I N V E S T I G L I I O N  NAME-  I N f R A R E D  R A D I O W E l E R  C O I R )  
NSSDC I D -  7 8 - 0 5 1 1 - 1 6  I N V E S T l G A l I V E  P R 0 6 R A M  
CODE E L - ~ / C O - O P I  S C I E N C E  
I N V E S l I 6 A T I O N  D I S C I P L I N E ( S 1  
P L A N E T A R Y  ATMOSPHERES 
AERONOMV 
PERSOHNEC 
P I  - F.  T A V L O R ( N L A 1  
01 - H . Y .  A U W A N N  
0 1  - W . T .  C H A H l N E  
01 - C.B. FARWER 
01 - J.V. M A R T O N C H I K  
0 1  - A.P. I N G E R S O L L  
01 - J . T .  HOUOHTON 
01 - G.D. P E S K E T T  
01 - C.D. ROOGERS 
0 1  - E.J. Y l L L l A M S O N  
01 - R.E. D I C K 1 N S O N  
01 - J.C. GILLE 
B R I E F  D E S C R I P T I O N  
N A S A - J P L  
N A S U - J P L  
N A S A - J P L  
N A S A - J P L  
N A S A - J P L  
C A L I F  I N S 1  O f  T E C H  
OXFORD U . . .  
C L A R E N D O N  LAB 
O K F O k O  U 
C L A R E N D O L  LAB 
NATL CTR FOR ATWOS R E S  
N A T L  C T R  FOR A l M O S  R E S  
T h i s  i n v e s t i g a t i o n  usrd an 8-rh8nnr l  r . d i 0 m t e l  f o r  
v e r t i c a l  temperatur. s o u n d i n g  of t h e  a t m o s p h c r r  f r o m  t h e  t l a u d  
morphology. r n r l u d i r g  t h e  i d e n t i f i c a t i c n  o f  p o s s i b l e  . u l t l p l e  
l i y e r s  and w a t e r  v a p o i  marp3ng. Thr  i n s t r u m e n t  1.1 based on 
t h e  s r l r t t i u c  chopper  r .d iomr tc r  and t h e  pressur. m o d u l a t o r  
r a d i o m e t e r  d e s i g n s  f l o w n  On Nimbus S a t e l t i t e a .  
- - - - - - - P I O N E E R  VENUS PROBE Let .  BOESE------------------------- 
t O D S  (60  k.) t O  150  k. and f o r  i nYeSt ig . t i ona  O f  C l o u d  
I N V E S T I 6 A T l O N  N A M E -  I N F R A R E D  R A D I O W E T E R  ( L I R I  
NSSDC I D -  1 8 - 0 1 8 D - 0 5  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
I N V E S T I S A T I O N  D I S C I P L I N E ( S )  
P L A N E T A R Y  ATWOSPHERES 
AERONOWY 
P E R S O N N E L  
P I  - R.Y. B O E S E  
01 - J.B. P O L L A C K  




N A S A  - A R C  
PIONEER VENUS PROBE SWI. suont------------------------- ------- 
I N V E S T I 6 A I I O N  NAME- N E T  f L U K  R A D I O M E l E R  ( S N f R )  
NSSDC I D -  1 8 - S l 8 E - 0 4  I N V E S l I 6 A T I V E  PROGRAM 
CODE EL-4 ICO-OP.  S C I E N C E  
I N V E S T I G A T I O N  D l S C l P L I N E ( S 1  
PLANETAEJ ATWOSPHERES 
AERONOWV 
P E R S O N N E L  
P I  - V.E. S U O W I  
01 - J. L E N O B L E  
01 - L.A. SROMOVSKY 
0 1  - A. f Y M A T  
0 1  - 6.1. D A N I E L S O N  
01 - 1. HERMAN 
U O f  Y I S C O N S I N  
U  OF L l L L E  
U  O F  Y I S C O N S I N  
N A S A - J P L  
C A L I F  INS1 O F  T E C H  
U OF LlLLE 
B R I E F  D E S C R I P T I O N  
I h r  o b j e c t i v e s  w e i r  t o  l o c a t e  r o p i o n s  of  r a d i a t i v e  
c o n i e r g i n c e  and d i r e r g e n c r  as  8 f u n c t i o n  o f  8 l t i t u d *  and t o  
i n d i c a t e  t h e  h e i g h t  a t  r h i r h  s o l a r  energy  i a  abso rbed  by  t h e  
.tmOaph.ir. T h i s  e x p e r i m e n t  usrd a lm81L n e t  flu. radiom.ter 
c n  t h e  Probe t 8 r g e t e d  t o  t h e  dayside o t  V e n u s  t o  .SUI. t h e  
net  s o l a r  flu. i n  t h e  0.2- t o  4 - m i r r o m e t e r  ..pion. The 1.0 
P r o b e s  t a r g e t e d  t o  t h e  n i g h t s i d e  of  t h e  planet  c a r r i e d  n e t  
i n f r a r e d  f l u x  a m s o r t  c o w i r i n g  t h e  1- t o  25-micr0nrt . r  r e g i o n .  
The i n s t r u m e n t  r e i g h r d  a b o u t  0.4 k g  and Used 2.2 Y o f  p01.1. 
_------ PIONEER VENUS PROBE ~112. SUOWI------------------------- 
INVESTl6AlION N A M E -  N E T  F L U Y  R A D I O M E I E R  ( S N F I I  
N S S D C  I D -  1 8 - 0 1 8 f - E 4  I N V E S T I C A T I V E  P R O 6 1 1 1  
CODE E L - 4 I C O - O P .  S C I E N C E  
I N V E S l 1 6 A l I O N  D l S C l P L I N E ( S 1  
P L A N E I A R Y  ATMOSPHERES 
A E R O N O W  
P E R S O N N E L  
P I  - V.E. SUOIII 
01 - J. L E N O B L E  
0 1  - I . - A .  SROWOVSKY 
01 - A.L. FVMAT 
01 - G.E. D A N I E L S O N  
0 1  - M. HERMAN 
U OF Y I S C O N S I N  
U O F  L l L L E  
U OF Y I S C O N S I N  
N A S A - J P L  
C A L I F  INST O f  T E C H  
U  OF L l L L E  
B R I E F  D E S C R l P l l O N  
l h i  o b j . c t i v r s  were t o  l o c a t r  reg ions  o f  r a d i a t i w  
r o r r r g m c r  and d i ve rpens .  as  8 f u n c t i o n  o t  8 l t i t u d r  and t o  
i n d i c a t e  t h e  h e i g h t  a t  i h i r h  aO1.r energy i s  a b s o i b e d  by  t h e  
atmosphere. T h i s  e x p e r i m e n t  used small n e t  f l u s  r a d i o m e t e r  
on t h e  Probe t D l g e t r d  10 t h e  d a y a i d e  O f  Venus t o  measur. th. 
net  s o l a r  f l u x  i n  t h e  0.2 t o  4 micromete, r e g i o n .  l h .  two 
P r o b r s  t a r g e t r d  t o  t h e  n i g h t s i d e  ol t h e  p18net c a r r i e d  n e t  
i n f r a r e d  t l v r  s.nsors cov.rlng t h e  1 t o  25 .icro..t.r region. 
T b r  i n s t i u . r n t  r r i p h e d  about  0.4 k g  8nd u s r d  2.2 Y O f  mow,. _-_____ P I O N E E R  VENUS PROBE SW3, SUOWI------------------------- 
I N V E S T I C A T I O N  NAME- N E T  F L U K  R A D l o M E l E R  ( S N F R )  
NSSDC I D -  71-0786-04 I N V E S T 1 6 A T I V E  PR06RALl l  
CODE E L - 4 I C O - O P ,  S C I E N C E  
P E R S O N N E L  
P I  - Y.E. SUOMI 
0 1  - J. L E N O B L E  
01 - A. F V M A T  
0 1  - L.1. SROWOVSKY 
01 - 6.1. D A N I E L S O N  
01 - II. HERWAN 
I N V E S l l 6 A T ' l O N  D I S C I P L I N E ( S )  
P L A N E T A R V  L T N O S P H E e E S  
AERONOWV 
U 0.F Y I S C O N S I N  
U D F  L I L L E  
N A S A - I P L  . . -  
U O F  Y I S C O N S l N  
C A L I F  I N S T  OF T E C H  
U O f  L l L L E  
B R I E F  D E S C R I P T I O N  
The o b j c r t i v c s  " e r r  t o  10C8tC r e p i o n a  O f  r a d i a t i v e  
r o n v e l g t n c e  8nd d i v e r g e n c e  as  8 f u n r t i o n  O f  a l t i t u d e  and I O  
i n d i c a t e  t h e  h e i g h t  a t  I h i c h  a o l a r  r n r r g y  i s  8 b l o r b e d  by  t h e  
8t.O.pkert. T h i s  e x p e r i m e n t  used a S m a l l  n e t  flu. r8diom.t.r 
on t h e  Probe  t a r g e t e d  t o  t h e  d a y s i d e  of  V e n u s  t o  m.asUrr the  
n e t  ao1.r f l u x  i n  t h e  0.2- t D  4 - ~ i r r o m r t e r  r e g i o n .  Thr  t u 0  
P i o b e s  t a r g e t e d  t o  t h r  n i g h t s i d e  o f  t h e  pl8n.t c a r r y  net 
i n f r a r e d  f l u .  sensors c o v e r i n g  t h r  1- t o  25 m i c r o m e t e r  r e g i o n .  
The I n s t r u m e n t  rr i9h.d about  0.4 kg and Used 2.2 Y O f  power. 
R A D I O  S C I E N C E  AND C E L E S T I A L  W E C H A N I C S  
NSSDC I D -  6 2 - 0 4 1 1 - 0 8  I N V E S T I C A T I V E  PROGRAU 
CODE EL-4 ,  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
C E L E S T I A L  U E C H A N I C S  
P E R S O N N E L  
P I  - J.D. ANDERSON N A S A - J P L  
B R I E F  D E S C R I P T I O N  
D r e p  Space Network t r a c k i n g  d a t a  f r o m  U a r i n e r  2 were used 
t o  o b t a i n  i w r o v r d  raaauremen ts  o f  t b e  messrs o f  Venus a r d  t h e  
moon. t h e  a * t r o n o m i c o l  u n i t .  and i m p r o v r d  e p h e m r r i d c s  o f  t h r  
e a r t h  and Venus. The C.pcriment used t h e  Onboard r e c e i v r r  and 
t r e n s m i t t e r  *quipm.nt i n  c o n j u n c t i o n  w i t h  t h e  Deep space  
S t a t i o n  * g u i p m r n t  t c  o b t a i n  D o p p l e r  .eas~,e..nts. D a t a  uer.  
o b t a i n r d  a t  12-h i n t e r v a l s  f ro.  September 5 t o  DeDrmber 14. 
1 9 6 2 .  a t  1-h i n t e r v a l s  u n t i l  D*re-b.t 16. and t h e n  a g a i n  a t  
12-h i n t o r v a t s  u n t i l  J a n u a r y  4. 1 9 6 3 .  
- - --- - - P l O N L E R  VENUS 1, SHAPlRO------------------------------- 
I N V E S T l S A T l O N  N A U E -  C E L E S T I A L  U L C H A N I C S  (OCU)  
NSSDC I D -  7 8 - 0 5 1 1 - 2 1  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
I N V E I I I G A I I O N  D I S C l P L I N E l S )  
P L A N E T A R V  A l U O S P H E R E S  
C E L E S l I A L  M E C H A N I C S  
P E R S O N N E L  
P I  - 1.1. S H A P I R O  UASS I N S T  OF T E C H  
B R I E F  D E S C R l P l l O N  
T h i s  e a p e r i m e n t  used t h e  S -ba rd  end X-band r a d i o  s i g n a l s  
f o r  d a t a  mealUrCmrnts.  The o b j e c t i v e s  were: 11) t o  model t h e  
g r a v i t y  f i e l d  o f  VrnUsr 1 2 )  t o  e s t i m a t e  t h e  d i r e c t i o n  and 
magn i tude  O f  t h r  V e n L S  s p i n  vec to r .  ( 3 )  t o  bound t h e  m a g n i t u d e  
O f  l and  pOSSib lY  aSti.at*) t h e  P O l w  m o t i o n  O f  V e n Y l r  ( 4 )  t o  
d e t e r m i n e  t h e  d e n s i t y  PIOfll. O f  t h e  Uppel  a tmosphere r  and (5 )  
t o  a e t e r n i n e  a r c n n e c t i o n  b e t r e e n  t h e  c o o r d i n a t e  system o f  
D l a n r t a r y  rphener ides  and an i n e r t i a l  c o o r d i n a t e  s y s t e v  
r e f e r e n c e  t o  e x t r a g a l a c t i c  radio IOUICCS. 
------- ) I A R I N E R  5, EIHLEUAN----'-------.--.--------------------- 
I N V E S T I G A T I O N  N A U E -  T Y O - F R E P U E N C I  B E A C O N  R E C E I V E R  
NSSDC I D -  6 7 - 0 6 0 1 - 0 2  l N V E S T l G A l I V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
1 N V f S l I S A l I O N  D I S C I P L I N E  ( I )  
P A R T I C L E S  AND F I E L D S  
S O L A R  P H Y S I C S  
I O N O S P H E R E S  AND R A D I O  P H l S I C S  
P E R S O N N E L  
P I  - V.R. E S H L E U A N  STAMFORD U 
0 1  - 1.1. C R O F T  S R I  I N T E R N A T I O M A L  
B R I E F  D E S C R I P T I O N  
B o t h  423.3-11Hz and  t h e  2 /11 r u b h e r m m i r  49.8-MHI 3ign.L. 
U r r r  t r a n s m i t t r d  from a 4.6-• s t e e r a b l e ' p a r a b o l i c  antenna a t  
S t a n f o r d  U n i w r r r i t y  t o  t h e  t w o - f r e c u r n c y  rami0  r e c e i v e r  cn t h e  
s p a c e c r a f t .  The h i g h - f r e q u e n c y  s i g n 0 1  served  as a r e f e r e n c e  
s i g n s 1  a i n r e  i t a  p r o p a g a t i o n  t i m e  was n o t  a P P r C c i a b l Y  d e l a y e d .  
The l o r - f r e g u e n c y  s i g n a l  was d e l e y e d  i n  p i o p o l t i o r  t o  t h r  t o t a l  
e l e c t r o n  c o n t e n t  i n  t h e  p r o p a g e t i o n  p a t h .  On t h e  s p a t r c ~ a t t ,  
phase- lOck*d  r e c e i v e r  c o u n t e d  t h e  b e a t - f r e q u e n c y  l e10  crossings 
o f  t h e  r r r r i n e d  s i g n a l s  t o  o b t a i n  ne.sur*ments o f  phase-pa th  
d i f f e r e n c e s .  D i f f e r . r t i ~ l  d e l a y  o f  t l r  g roup  w c l c t i t y  was a l s o  
o b s e r r t d .  and t h e s e  walues w v e  teie..t*red to t h e  gvound 
s t a t i o n .  Fro. C a l < U l a t . d  t 0 t . L  e l e c t r o n  t o n t e n t  u m l u c s r  t h e  
i o n o s p h e r i c  e f f e c t  (UP t o  a sel.ctCd a l t l t u d c  o b t a i n e d  from 
OthQr c x D e r i m r n t a 1  t e c h n i q u e s )  c a r  b e  8Ubtr.ct.d t o  produce  
d a t a  d e s c r i b i n g  t h r  i n t c r p l a n r t a r y  e l e c t r o n  c o n t e n t  o f  t h e  
s o l a r  r i n d  and i t s  variations. The e x p e r i m t n t  o p e r a t e d  
n o m i n * l l y  f r om l a u n c h  t o  November 1967. T o r  simi1.r 
e .Dr r imrn ts  C o v e r i r g  o t h e r  t i m e  p r r i o d r .  s r r  Pionre, .  6 - 9  
1 6 8 - l a O A - 0 3 .  6 7 - 1 2 3 A - 0 3 .  6 6 - 0 1 5 A - 0 4 r  and  6 5 - 1 0 5 ~ - 0 + ) .  n o r e  
d e t a i l r d  d r s c r i p t i o n s  O f  t h e  r x p r r i l r n t  can  be found i n  J. 
GeOphYl. I*..# Y .  17.  PP. 3 3 2 5 - 3 3 2 7 .  and i n  Radio Sci.nrc, 1 .  
6 r  PP-  55-63. N S S D C  has  a l l  t h r  d a t a  f rom t h i s  e x p e r i m e n t .  
----_-- M A R I N E R  5. ANDERSON-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  N A U E -  C E L E S T I A L  M E C H A N I C S  
NSSDC I D -  6 7 - 0 6 0 1 - 0 7  I N V E S T I S A T I V E  PROGRAU 
CODE EL-4. S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E I S )  
C E L E S T I A L  M E C H A N I C S  
P E R S O N N E L  
P I  - J.D. ANDERSON HA S A  - J  P L  
B R I E F  D E S C R I P T I O N  
Deep Space N e t w o r k  t r a c k i n g  d a t a  on U a r i n r r  5  "err used 
t o  o b t a i n  imDr6 red  d e t c r a i n a t i o n s  o f  t h e  masses o f  vrnus and 
t h e  moon. o f  t h e  astr0nomic. l  unit. and i m p r o v e d  ephemer ides  o f  
r a r t h  and Venus. The r x p e r i m c n t  Used t h e  onboard  r e c e i v e r  and 
t r l n s l i t t e r  e q u i p n e n t  in c o n j u n c t i o n  u i t h  Deep Space S t a t i o n  
e q u i p u m t  t o  o b t a i n  D0ppl.r mL.SUr1Ient*. The s y s t ~ .  p e r f o r m e d  
r r l l  t o  d i s t a r c r s  o f  48 .E6 k m  1NOvr.b.r 5, 1 9 6 7 ) .  
- --____ M A R I N E R  10, HOYARD---------- - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S l I G A T l C L  NAME-  S- AND X-BAND R A D I O  P R O P A G A T I O N  
NSSDC I D -  7 3 - 0 8 1 1 - 0 2  I N V E S T I G A T I V E  PROGRAU 
CODE E L - 4 .  S C I E N C E  
I N V L S T I G A T I O N  D I S C I P L I N E ( S )  
I O N O S P H E R E S  AND R A D I O  P H Y S I C S  
P A R T I C L E S  AND F I E L D S  
P L A N E T A R Y  A T U O S P H L R E S  
P E R S O N N E L  
P I  - H.T. HOUARD S T A N F O R D  U 
0 1  - 6.5. L E V Y  N A S  A-J P L  
N A S A - J P L  01 - 6. F J E L D B O I N L A )  
01 - A.J. K L I O R E  H A S  A -J P L  
0 1  - J.D. ANDERSON N A S A - J P L  
01 - 1.1. S H A P I R O  ulss INST O F  T E c n  
B R I E F  D E S C R I P T I O N  
T h i s  C l P C r i l e n t  used X-  ( 8 4 0 0  U H z )  and 5-  12113 U H z )  
band. on-board  r a d i o  sys tems  f o r  IhateV.r s c i e n t i f i c  p u r p o s e s  
c o u l d  b e  d r v i s e d .  T u 0  pP<..ry aoproachc. U ~ I C  mader one 
u t i l i z i n g  t r a c k i n g  i n f o r * a t i o n ,  t h e  o t h e r  t a k i n g  a d r a n t a p e  o f  
r a d i o  t r a j e c t o r y  v a r i a t i o n s  a l a O L i a t e d  w i t h  o c c u i t a t i o n  o f  t h e  
. a r t h - s p a c e c r a f t  s i g n a l .  T r a c k i n g  I n f o r m a t i o n  I.. a n a l y z e d  t o  
d e t e r m i n e  mass and g r a v i t a t i o n a l  c h . r a c t + r i s t i r s  ( i n c l u d i n g  
p l a n e t a r y  i n t e r n a l  c o m p o s i t i o n  and d e n s i t y  e s t i m a t e s )  o f  b o t h  
V e n u a  and M e r c u r y .  F r o m  anomalous c h a r a c t e r i r t i r s  o b s e r v e d  i n  
t h e  I -  and S-band s i g n a l s  d u r i n g  SLoCecra f t  Passage t h r o u g h  t h e  
p l a n e t a r y  atmOsphCrCI j u s t  p r i o r  to. and subseguen t  t o .  
O c c u L t a t i o n r  temPera tUre  and p r e s s u r e  p ~ f i 1 ~ 1  were c a l r u l a t c d .  
Thes* p r o f i l e s  Were u s e f u l  t o  a d j u s t  ~ t l O l P h e l i L  c o m p o s i t i o n  
m d e l s .  S i g n a l  c u t o f f  p r o v i d e d  Usefu i  i n f o r m a t i o n  f o r  
d . te rm lna t ion  o f  p l a n e t a r y  ,.diu%. 
------- P I O N E E R  VENUS 1. KLIORC---------- - - - - - - - - - - - - - - - - - - - - - -  
I N V E S l I S A T I O N  N A U E -  R A D I O  O C C U L T A T I O N  (OOCC) 
NSSDC I D -  18-0111-20 I N V E S l l G A l l V E  PROGRAI I  
C O D E  E L - 4 ,  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E I S )  
P L A N E T A R V  ATUOSPHERES 
N A S A - J P L  
P E R S O N N E L  
P I  - A.J. K L I O R E  
B R I E F  D E S C l l P l l O N  
T h i s  e x p r r i n r n t  made use of  t h e  S-band and X-band r a d i o  
s i g n a l s  f o r  d a t a  m e a s ~ r e m ~ n t i .  T h r  o b j e c t i v e s  i c r c  (1) t o  
m.asur* r e f r a c t i v i t y  P r o t i L r s .  ( 2 )  t o  measurr 5 -  and X-band 
d i s r e r s i o n  and absorption. 1 3 )  t o  measure e l e c t r o n  d e n s i t y  
h r i g h t  p r o t i t r s r  and 1 0  t o  d e t e r m i n e  t h e  dynamics O f  t h e  lower 
atmOsphCrC. 
_ _ c _ _ _ _  P I C N E E R  VENUS 1, CROFT-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I S A T I O N  N A U E -  G A S  AND P L A S M A  E N V I R O N U E N T  1 0 6 P E )  
NSSDC I D -  7 6 - 0 5 1 A - 0 3  I N V E S T I G A T I V E  PROGRAM 
CODE EL-,. S C I E N C E  
I N V E S T I G A T I O N  D l S C I P L I N E ( S )  
P E R S O N N E L  
T L  - 1 . A .  C R O F T  
T U  - G.U. U E A T I N G  
T *  - A.J. K L I O R E  
711 - R .  P H I L L I P S  
1u - R .  Y O 0  i n  - 1 . 1 .  SHAPIRO 
6 f O D E S V  AhD C A R T O G R A P H I  
P L A N E T A R V  I O h O S P H E R f S  
P L A N f I A R V  A l M 0 S P ) I I R f S  
S R I  I N T E R N A l l O N A L  
N A S A - L A R C  
N A S A - J P L  
N A S A - J P L  
H I S A - J P L  m s s  INST O F  T E C H  
B R I E F  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  uaed d a t a  O b t a i n e d  f r o m  t h e  S-band and 
X-band r a d i o  si9n.ls. The o b j e c t i v e s  YCIC (1) t o  d e t e r m i n e  t h e  
l a t e r a l  v a r i a t i o n s  i n  t h e  Venus ian  a tmosphere  and ionosphere,  
(2) t o  s t u d y  t h e  s o l a r  r i n d  a i c r o s c o p i c  f l o w ,  and ( 3 )  t o  
m a l y z e  s o l a r  wind s c i n t i l l a t i o n s  ( s c a l e  and c h a r a c t e r i s t i c s  o f  
t h e  i r r C g U l a r i t i e 1  i n  t h e  Venusian atmosphere).  
- --- - - - P I C N f E R  VELUS 1, PETlENGILL- - - - - - - - - - - - - - - - - - - - - - - - - - - -  
l N V L S T 1 6 A l l O N  H I M E -  R A D A R  MAPPER I O R A D )  
NSSDC I D -  7 8 - 0 5 1 1 - 0 2  I N V E S T I G A T I V E  P R O G R A I  
CODE E L - 4 r  S C I E N C E  
P E R S O N N E L  
P I  - 6. P E T T E N G I L L  
01 - Y.E. BR0.N. JR. 
01 - Y . I .  K A U L A  
01 - D.H. S T A E L I N  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
GEODESY AND C A R T O G R A P H I  
P L A N E T C L O O Y  
I A S S  I N S T  OF T E C H  
N A S A - J P L  
U O F  C A L I F ,  L A  
U A S S  INST OF Tscn 
B R I E F  D E S C R I P T I O N  
A r a d a r  a l t i m e t e r  was used t o  o b t a i n  inlor.. t ion c n  t h c  
a r b i t e r   altitude^ p l a n e t a r y  surface t e m p i r a t u r e ~  and r a d a r  
s c a t t e r i n g  p r o p c i t i e s  i n  O r d e r  t o  i n f e r  t h e  s u r f a c e  topography.  
~ a a l a ~ y .  and t h e  t h e r m a l  and m r r t a n i r a l  p r o c r r t i c s  c f  t h e  
~ n t e r t ~ i  o f V ~ ~ Y I .  The w e i g h t  o f  t h e  i n s t r u m e n t  was 9.0 kg  ( 2 0  
l b ) .  and t h e  p01cr C o n l u n p t i o n  " a s  15 I. 
- - - - - - - P I O N E E R  V E N L S  1, P H I L L I P S - - ' - - - - - - - - - - - - - - - - - - - - - - - - - - -  
l N V E S T l G A T l O N  N A I E -  I N T E R N A L  D E N S I T Y  O I S T R I B U T I O N  ( O I D D I  
NSSDC I D -  7 8 - 0 5 1 1 - 2 3  I N V E S T 1 6 A T I V E  P R O G R A I  
CODE EL-4. S C I E N C E  
I N V E S T I S A T I O N  D I S C l P L I N E ( S )  
P L A N E T O L O 6 Y  
P L A N E T A R Y  P H Y S I C S  
P E R S O N N E L  
P I  - R . J .  P H I L L I P S  L U N A R  P L A N E T A R Y  I N S T  
B R I E F  D E S C R I P T I O N  
T h i s  c a p e r i a r n t  used t h e  S-bard and X-band r a d i o  S i g n a l S  
f o r  d a t a  .ealurements. The O b j c c t i r r l  w C I C  (1) 10 d e t e r m i n e  
t h e  i n t e r n a l  mass c i s t r i b u t i o n  and t h e  p h y s i c a l  p r o c e ~ s e s  t h a t  
h a v e  o p e r a t e d  t o  p r c o u ~ c  t h e  d i s t r i t u t i o n r  ( 2 )  t o  detCr.in* t h e  
r e l a t i o n s h i p  o f  t h e  s u r f a c e  m o r p h o l c g y  t o  t h e  i n t r r n a l  d e n s i t y  
d i s t r i b u t i o n r  ( 3 )  t o  d e t e r m i n e  t h e  amount o f  i l o s t a t i c  
compensat ion o f  t h e  V e n u s i a n  topography.  and (11 t o  d e s c r i b e  
a r  e v o l u t i o n a r v  t r a c k  f o r  Venus t e a t  + s  c o n r i i t * n t  w i t h  t h e  
above.  
A T I O S P H E R E  
NSSDC I D -  7 8 - 0 5 1 A - 0 1  I N V E S T I G L T  I V E  P R O S R A I  
CODE EL-+ /CO-OP.  S C I f N C E  
I N V E S T I G A T I O N  D I S C I ? L I M E ( S )  
P L A N E I A R Y  A T I O S P H E R E S  
P L A N E T A R Y  I O N O S P H E R E S  
P E R S O N N E L  
P I  - L.H. B R A C E  N A S A - 6 S F C  
01 - U.B. I C E L R O Y  H A R V A R D  U 
€ S A - E S  TEC 01 - A .  P E D E R S E N  
01 - A . F .  Y A G I  U OF M I C H I G A N  
01  - T . I .  DONAHUE U OF U I C H I G A N  
B R I E F  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  C o n s i s t e d  o f  p a i r  o f  c y ~ l i n d r i c a l  
Langmuir p i o b e s  o f  t h e  t y p e  Used on  t h e  A t m o s p h e r i c  E x c l c r e r  
( A € )  s e r i e s .  110 prober were r e q u i r e d .  so t h a t  one was a t r a y s  
o u t  of t h e  wake O f  t h e  s p a r e r r r f t .  In f l i g h t  a n a l y s i s ,  56 
= e a s u r e m c n t ~  t a k e r  a t  a r a t e  o f  o r e  p e r  s e r o n d  p r o v i d e d  h i g h  
s p a t i a l  r e s o l u t i o n  f o r  t h e  measurements of  N e  and TI. The 
r e s u l t s  o f  t h e s e  h i g h - r e s o l u t i o n  m ~ a s ~ r e m t n t s  were u s e d  b o t h  t o  
s t u d y  t h e  upper a t m o s p h ~ r ~  and i o n o s p h e r e  and 10 i n v e s t i g a t e  
t h e  i n t e r a c t i o n  o f  t h e  s o l a r  r i n d  r i t t  t h e  V e n u s i a n  i O n O s ~ h l l e .  
T h i s  e x p e r i m e n t  p r o v i d e d  m e a s ~ r e m e n t i  o v e r  t h e  w h o l e  r e p i o n  
t r a v e ~ s e d  b y  t h e  o r b i t e r ,  c o u e r i n p  a l a r g e  range o f  $01.1 
aspect  angles, t o  y i e l d  a more c o m p l e t e  c o n f i g u r a t i o n  of t h e  
p h y s i c a l  p r o p e r t i e s  o f  t h e  i o r o p a u r r  r e g i o n .  
- - --- - - P I O N E E R  VENUS 1, NIEIA"------------------------------- 
l N V E S T l G A T l O N  NAME-  N E U T R A L  M A S S  S P E C T R O U E T E R  ( O N M S I  
NSSDC I D -  7 8 - 0 5 1 A - 1 1  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4. S C I E N C E  
1 N V E S T I G A T I O N  D I S C I P L I N E ( S )  
A E R O N O I Y  
P L A N E l L R Y  A T I O S P H E R E S  
P E R S O N N E L  
P I  - H.B. N I E U A N N  
01 - G.R. C A R I G h A N  
01 - R . E .  H A R T L E  
01 - N.Y. SPENCER 
N A S A - b S F C  
U OF I I C H I G A N  
N A S A - b S F C  
NASA-GSFC 
B R I E F  D E S C R I P T I O N  
The c # p r r i m r n t  used a q u a d r u p o l e  mass spectrOm.1.r w i t h  
t h r e e  ion-source  o p e r a t i n g  modes and t h r e e  mass-scanning modes. 
The i o n  source  c o u l d  be 0vsrat.d aLtcrn. te ty  i n  open and c l o s e d  
c o n f i g u r a t i o n s  t o  i n c r e a s e  accu racy .  A n  a d a p t i v e  mass scan was 
u s e d  t o  reduce t h e  b i t  n t c  r e q u i r e d  f o r  a g i v e n  
i n f o r m a t i o n - r * t u r n  r a t e .  The r e s o l u t i o n  was 1.E-4 f o r  a d j a c e n t  
m a s s e s ~  and the  .SI range was 1 40 45 u. Vev1ic.I and 
h o r i z o n t a l  d e n s i t y  v a r i a t i o n s  of t h e  ma jor  n e u t r a l  constituents 
o f  t h e  upper atmosphere o f  Venus mere d e t e c t e d  a n d  measured t o  
d s f i n r  t h e  dynamic. chemical .  and Ih.rm.1 S t a t e s  0 1  t h e  upper 
atmosphere. I m v o r t m t  c o n s t i t u e n t s  measured sere He. 01 021 
C O S  t o 2  a n d l o r  N 2 r  and A. I t  was a110 p o s s i b l e  10 s t u d y  NI D 
a n d / o r  H2. C. and NO. 
-- -- --- P I O N E E R  VENUS 2 ,  YON *A"------------------------------ 
I N W E S T I L A T I C N  NAME-  N E U T R A L  I A S S  SPECTROIETER ( B Y U S )  
NSSDC I D -  1 8 - 0 7 8 1 - 0 3  I N W E S T I 6 A T I V E  P R 0 6 R A I  
CODE E L - ~ / C O - O P I  S C I E N C E  
I N V E S T 1 G A T I O N  D l S C I P L I N E ( S 1  
P L A N E T A R Y  A T I O S P H E R E S  
AERONOMY 
P E R S O N N E L  
P I  - U. WON Z A H N  
0 1  - A.O.C.NIER 
0 1  - D . I .  H U N l E M  
U OF B O N N  
U O F  I I N N E S O T A  
U O F  A R I Z O N A  
B R I E F  D E S C R I P T I O N  
T h i s  n e u t r a l  p a r t i c l e  mass speclr0a.t.r e s p w i m r n t  
O b t a i n e d  -easure.ents r h i t h  provided i n f o r - a l l o n  on t h e  o r i g i n  
and r r o l u t i o n  Of Venus' .tmO$vhei.r t h e  pr.$ent enevgy  b a l a n c e  
and dynamics of t h e  upper atmosmhire. and the  int. ,art ion o f  
t h e  upper .tmOspheie w i t h  s o l a r  r a d i a t i o n  and t h e  
i n t r r p l m e t a r y  medium. A m a g n e t i c  d e l l . r t i o n .  d o u b l e - f o c u s i n g  
.ass ~ p e c t r c m ~ t e .  was f lown 10 measur. t h e  upper atmospher. 
n.utr.1 molecu les  i n  the  mass range 1 t o  46 atomlr *ass u n i t s  
( " I .  
_------ P I O N E E R  VENUS PROBE L R 6 .  HOFFIAN----------------------- 
I N V E S T I G A T I O N  N A I E -  N E U T R A L  P A R T I C L E  UASS S P E C T R O I E T E R  
( L N I S )  
NSSDC I D -  1 8 - 0 7 8 D - 0 6  I N V E S T I L A T I Y E  PROGRAU 
CODE €L-1 .  S C I E N C E  
I N V E S l I G A T I O N  D I S C I P L I N E ( S )  
P L A N E T A R Y  A T I O S P H E R E S  
A E R O N O I Y  
P E R S O N N E L  
P I  - J.H. H O F F M A Y  
01  - 1.1. MOD6ES. JR.  
0 1  - I. K O L P I N  
01 - T . I .  DONAHUE 0 1  - n.n. MCELROI 
U O F  TEXAS. DALLAS 
U O F  1 E X A S .  D A L L A S  
T R Y  S Y S T E I S  SROUP 
MARVARD U 
U O F  I I C H I O A N  
B R I E F  D E S C R I P T X O N  
The o b j c r t i r r  O f  t h i s  i n r e s t i q a t i o n  " a i  t o  measure t h e  
rompd< i t~ i i on  of  t h e  l o k t  atmosphere o f  Venus. T h i s  
i n r r s t i g a t i o n  u s e d  c e r a m i c  n i c r o - l * a k  g a s  i n l e t  and a 
d o u b l e - l O c u S i n g  ..gnetil def l .c t lon mass SpeCtl0m.t.r. About  
5 0  ana lyses  of t h e  V e n u s i a n  a t m o s p h e r e ' r e r .  p l a n n e d  d u r i n g  t h e  
probe d e s c e n t .  A separate sample o f  t h e  atmosphere 1.1 
a n a l y z + d  for  r a r e  gasses. The mna1yr.r had a mass range O f  1 
t o  2 1 2  Y and a dynamic range o f  l . E t 7 .  l h e  i n s t r u m e n t  "as 
based on a d e s i g n  flown p r c v i o u i l y .  
- - -- - -- P I O N E E R  "ENUS 1, I(EATlNs------------------------------- 
I N V E S T I G A T I O N  N A M E -  A T I O S P H E R I C  D R A L  ( O A D )  
NSSDC I D -  78-0111-19 I N V E S T I G A T I V E  P R O G R A I  
CODE EL-4, S C I E N C E  
l N V E S T l S A T  I O N  D I S C I P L I N E  (5 ) 
P L A N E T A R Y  A T U O S P H E R E S  
P E R S O N N E L  
P I  - 6.11 K E A 1 1 1 6  N A S A - L A R C  
B R I E F  D E S C R I P T I O N  
T h i s  s s p c r i m e n t  wade use o f  t h e  spaCCc,aft S-band and 
I - b a n d  r a d i o  s i g n a l s  f o r  d a t a  measur..ents. The o b j . c t i r r s  
u s r e  (1) t o  e s t a b l i s h  t h e  d i u r n a l  v a r i a t i o n  o f  thermospheric 
d e n s i t y  and d e n s i t y  s c a l e  h e i g h t  (2 )  t o  d e t * m i n e  the 
r e l a t i o n s h i p  of s01.i w i n d  r a r i . t i o n r  10 v a r i a t i o n s  i n  
a t .osphei ic  tensity. (31 t o  d e t e r m i n e  t h e  r e l a t i o n s h i p  of l o n g  
and s h o r t  t e l m  v a r i a t i o n  i n  so1.r e x t r e m e  UV r a d i a t i o n  10 
d * n s i t y  v a r i a t i o n s .  ( 4 )  t o  s e a r c h  f o r  phenomena such as a 
semi-annual  v a r i a t i o n  and IUPCI r o t a t i o n  o f  t h e  thelmospherl .  
and ( 5 )  t o  for.Ulate a t h t r m o s p h e r i c  model  f o r  t h e  V e n u s i a n  
atmosphere.  
16 
NSSDC I D -  7 8 - 0 7 8 1 - 0 6  I N V E S T I G A T I V E  PROGRAM 
CODE EL-). S C I E N C E  
I H Y E S l l G A l l O I l  D I S C I P L l N E l S )  
P L A N E T A R Y  ATMOSPHERES 
METEORCLOGY 
P L A N E T O L O G Y  
P E R S O N N E L  
P I  - C.C. C O U N S E L l l A N  
01 - 1.1. S H A P I R O  ~~ ~ .   . 
01 - R . G .  P R l N N  
01 - J .  CHARNEY 
01 - 6. P E T T E N G I L L  
MASS I N S 1  O F  T E C H  
MLSS I N S l  OF T E C H  
MASS I N S l  OF T E C H  
MASS I N S 1  O F  T E C H  
M A S S  I N S l  O F  1 E C H  
B R I E F  D E S C R I P T I O N  
T h i s  e l p e r i l l e n t  Used t h e  DCCD 5 p . c ~  Network  ( D S N )  
t s l i = t t r y  s i g n a l s .  lhe o b j c c t i v c s  bert t o  measure v e c t o r  r i n d  
~ ~ 1 0 ~ i t i e 1  by  e a r t h - b a s e d  i n t e r f e r o m e t r i c  t r a c k i n g  f o r  a l l  four 
probes  as  t h e y  descended  t h r o u g h  t h e  atmOsphCrC o f  V e n u s  uslng 
t h e  bus  t e l e m e t r y  l i g n a 1  as  a r e f e r e n c e .  l h e  r e s u l t s  YII.C 
combined w i t h  r i a u l t e n c o u s  t e m p e r a t u r e r  p r e s a u r e ~  therm.1 f l u x ,  
and c o m p o s i t i o n  measuremen t i  f r o m  O t h e r  C I P e r i m e n t s  t o  t e s t  
models of t h e  a t m o s p h e r i c  c i r c u l a t i o n .  
---_--- P I O N E E R  VENUS P R O B E  fM1, yoo--------------------------- 
I N V E S T I G A T I O N  NAME-  A I M O I P H E R I C  T U R B U L E N C E  ( M l U R )  
NSSOC I D -  7 8 - 0 7 8 1 - 0 6  
P E R S O N N E L  
P I  - R.  Y O 0  
I N V E S l I G A l 1 V E  PROGRAM 
CODE EL-+. S C I E N C E  
I N V E S T I G A l l O N  D I S C I P L I N E  ( I )  
P L A N E T A R Y  I O N O S P H E R E S  
R A D I O  P H Y S I C S  
C E L E S l I A L  M E C H A N I C S  
P L A N E T A R Y  A l M O S P H E R E S  
N A S A - J P L  
B R I E F  D E S C R I P T I O N  
T h i s  c z p r r i r r n t  Used t h e  D e e o  Spare  N e t w o r k  ( D I N )  
t e l e m e t r y  da ta .  T h e  O b j e c t i v e  was t o  .easUre and a t u d y  t h e  
r.al1-scale t u r b u l e n c e  r h a r a c t * r i r t i c r  a t  t h e  . tmcspheie c f  
V e n u s .  I n t o r m a t i o n  o b t a i n e d  i n c l u d e d  t h e  r a r i a t l o n  o f  
i n t e n s i t y  Of t u r b u l e n c e  w i t h  a l t i t u d e .  w i n d  v e l o c i t y  t r a n s v e r s i  
t c  t h e  l i n e - o f - l i g h t  p a t h r  and d i s t r i b u t i o n  of s c a l e  s i z e  i n  
t h e  a t m o i p h c r e .  l h e s t  m t a w r e m e n t s  c o n t r i b u t e d  t o  a n  
u n d e r s t a n d i n g  o f  t h e  .t.OSphllC'S c i r c u l a t i o n  and dyn.*irs. 
- -___-_ P I O N E E R  V E N L S  PROBE SM2. 1oc------------------------.- 
I N V E S T I G A T I O N  N A M E -  A l M O S P H E R l C  1 U R B U L E N t E  (MTUR)  
NSSDC I D -  7 8 - 0 7 8 1 - 0 6  I N V E S T I G A T I V E  PROGRAM 
CODE EL-). S C I E N C E  
l N V E S l l G A T l O N  D l S C I P L I k ' E ( S )  
P L A N E l A R Y  I O N O S P H E R E S  
R A D I O  P H Y S I C S  
C E L E S T I A L  M E C H A N I C S  
P L A N E l A R Y  ATMOSPHERES 
P E R S O N N E L  
P I  - R .  Y O 0  N A S A - J P L  
B R I E F  D E S C R I P T I O N  
T h i s  C.D.riment used she Deep Space h t f - o r k  ( D S N I  
f e le .e t l y  d a t a .  T h e  o b j e c t i v e  ..I t o  # L . S U I e  and s t u d y  t h e  
r r . 1 1 - s c a l e  t u r b u l e n c e  c h . r . ~ t e r i s t i c s  o f  t h e  a tmosphere  of 
V e n u s .  I n f o r m a t i o n  o b t a i n e d  i n c l u d e d  t h e  v a r i a t i o n  o f  
i r t c n s i t y  o f  t u r b u l e n c e  w i t h  a l t i t u d e ,  r i n d  Y e l o c i t y  t r a n s v e r s e  
t o  t h e  l i n t - o f - l i g h t  pa th .  and d i s t r i b u t i o n  of s c a l e  s i z e  i n  
t h e  atmosphere. These measurements c o n t r i b u t e d  t o  an 
u n d e r s t a n d i n g  of t h e  atmosphere's c i r c u l a t i o n  and dynamics.  
------- P I O N E E R  VENUS PROBE SMS, moo--------------------------- 
I N V E S T I G A T I O N  NAME-  A l M O S P H E R l C  I U R E U L E N C E  ( M l U R )  
NSSDC ID- 7 8 - 0 1 8 G - 0 6  I N V E S T I G A T I V E  PROGRAM 
CODE EL-). S C I E N C E  
I N V E S l I 6 A l 1 O N  D I S C I P L I N E ( S )  
P L A N E l A R l  I O N O S P H E R E S  
R A D I O  P H Y S I C S  
C E L E S l I A L  M E C H A N I C S  
P L A N E l A R Y  A l M O S P H E R E S  
P E R S O N N E L  
P I  - R .  Y O 0  N A S A - J P L  
B R I E F  D E S C R I P T I O N  
l h i s  c x p t r l m r n t  used t h e  Dtep Space N.tiOik ( D S N )  
t e l c m t t r y  da ta .  T h e  o b i t r t i r r  Mas t o  measwe and  atudy  t h e  
i ~ ~ l l - s c ~ l ~  t u r b u l e n c e  characteristics of t h e  atmospher. of 
Venus. I n f o r m a t i o n  o b t a i n e d  i n t l v d r d  t h e  v.vi.tIon of 
i n t e n s i t y  o f  t u r b u l e n c e  w i t h  a l t i t u d e .  r i n d  w e l o c I t y  t r a n a r t r a e  
t o  t h e  l i n e - o f - a i g h t  path. and  d i a t r i b u t I o n  of  a c a l e  size In 
t h e  atmoapheie.  The.. measuremt t s  c o n t r i b u t e d  t o  an 
u n d e r s t a n d i n g  O f  t h e  a tmospheve ' i  circ$latlon and dynamics .  
---- -- - P I O N E E R  VENUS 1, yOO----------------------------------- 
I N V E S l 1 6 A l I O N  N A M E -  A l M O S P H E R I C  AND S O L A R  CORONA 1 U R B U L E N C E  
(OTUR) 
NSSDC I D -  18-051A-22 l N V E S T l G A l l V E  PROGRAM 
CODE EL- ) .  S C I E N C E  
I N Y E S T I G A T I O N  D I S C I P L I N f ( S )  
P L A N E T A R 1  A l M O S P H E R E S  
P E R S O N N E L  
P I  - R .  Y O 0  N A S A - J P L  
B R I E F  D E S C R l P l l O N  
l h i a  c x p r r i m t n t  made use o f  t h e  S-band and  X-band r a d l o  
s i g n a l s  for d a t a  measurements.  The o b j e c t i v a s  o f  t h e  
e x p e r i m e n t  "ere  t o  measure: (1) t h e  i n t e n s i t y  v a r i a t i o n  of 
t u r b u l e n c e  w i t h  a l t i t u d e .  (2 )  p l a n e t a r y  L a t i t u d e  and l o n g i t u d e .  
and (3) t h e  d i r t r i b u t l o n  of seal.  s i z e s  i n  t h e  at.OSphele. 
------- P I O N E E R  V E N U S  P R O B E  LP6. RAGENl------------------------ 
I I I V E S l 1 6 A 1 1 0 N  N A M E -  N E P H E L O M E T E R  ( L N )  
NSSDC I D -  7 8 - 0 7 8 D - 0 2  I N V E S T I G A T I V E  PROGRAM 
CODE EL-+ ICO-OP.  S C I E N C E  
l N V E S l I G A l I 0 N  D I S C I P L I N E ( S )  
P L A N E T A R Y  I l M O S P H E R E S  
AERONOMY 
METEOROLOGY 
P E R S O N N E L  
P I  - B .  R A G E N T  
P I  - J.E. E L A M O I I T  NASA-ARC CNRS -I A 
B R I E F  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  r o n s i s t e d  O f  nePhe1om.t.r t o  ...SUII 
t h e  e n t r g y  t i c k s c a t t e r e d  f rom c loud part ic1.s.  I t  Used a 
u u l s e d  9 a l I I U m  a r s e n i d e  laser d i o d e  t o  I l l u m i n a t t  t h e  c louds .  
The a l t i t u d e  h i s t o r y  o f  t h e  b a c k a c a t t r r e d  s i g n a l  indicated t h e  
Presence and v e r t i c a l  c z t c n t  o f  c l o u d s  along t h e  t r a j e c t o r y .  
C O w a r i l O n s  " 4 t h  t h e  .*asure*ents from t h e  s m a l l  p robea  
I n d i c a t e d  t h e  s p a t i a l  v . r i a b i l i t y  o f  t h e  c l o u d  structur.. T h e  
l a s e r  Ouermt td  a t  abou t  9000  A. T h e  r . p t r i m e n t  we ighed  a b o u t  
0.5 kg and used about 1.1 u of p o ~ e r .  
------- P I O N E E R  VENUS PROBE $)llr RlGENl------------------------ 
I N V E S l I G A l I O N  N A M E -  NEPHELOI)E?ER ( I N )  
NSSDC ID-  7 8 - 0 1 8 E - 0 2  1 N V E S T I G A l I V E  P R 0 6 R A M  
C O D E  EL-+/CO-OP. SCIENCE 
I N V E S l 1 G A T I O N  D I S C I P L I N E ( S )  
P L A N E I A R Y  A l M O S P H E R E S  
A E R O N O M l  
METEOROLOGY 
P E R S O N N E L  
P I  - 8. R A G E N 1  
P I  - J.E. E L A M O N 1  N A S A - A R C  CNRS-SA 
B R I E F  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  c o n f i s t e d  o f  a nrphe1omet.r t o  measure 
t h t  e n t r g y  b a c k a c a t t r r t d  f r o m  c l o u d  p a r t l c l t a .  I t  uaed a 
p u l s e d  gallium a r s e n i d e  l a s e r  d i o d e  t o  i l l u r n i n a t .  t h e  clouds. 
T h e  a l t i t u d e  h i s t o r y  O f  t h e  bmCksc.ttCled s i g n a l  l n d f c a t e d  t h e  
P r e s t n c e  and v e r t i c a l  e x t e n t  o f  clouds along t h e  t r a j e c t o r y .  
Comp.risona w i t h  t h e  m e . ~ w e m ~ n t l  f rom t h e  o t h e r  Probea  
i n d i c a t t d  t h e  apat i .1 v a r I a b i l l t y  o f  t h t  c l o u d  structur. .  The 
l a s e r  0per.t.d a t  abou t  9 0 0 0  A. T h e  e .o t r im*n t  ml0h.d a b o u t  
0.6 kg  and u s t d  abou t  1.3 Y O f  p O Y t r .  
-______ P I O N E E R  VENUS PROBE SMz,  RAGENl------------------------ 
I N V E S l 1 6 A l I O N  N A M E -  N E P H E L O M E T E R  (111) 
NSSDC I D -  7 8 - D 7 8 F - 0 2  I N V E S T I G A T I V E  P R 0 6 R A M  
CODE E L - ~ I C O - O P I  S C I E N C E  
I N Y E S l I C A l 1 O N  D I S C I P L I N E ( S )  
P L A N E T A R Y  A l M O S P H E R E S  
AERONOMY 
I I E T E O R O L O O Y  
PERSONNEL 
P I  - 0. R A G E N l  
P I  - J.E. B L A l O l l  NASA-ARC CNRS-SA 
B R I E F  D E S C R I P T I O N  
T h i s  experi.ent r m l i r t d  O f  1 nsphe lomt tc .  t o  .elU,. 
t h e  energy b 8 c k s c a t t e i ~ d  trom c loud T a r t i c l e i .  I t  urrd 8 
pu1s.d g a l l i u m  a r s e n i d e  l a i a r  d i o d e  t o  i l l u m i n a t e  t h e  c louas .  
The a l t i t u d e  histo,). 01 t h e  baCtsC.t tered s i g n a l  i n d i c 8 t c d  t h e  
p I C S ~ n c t  8nd vert lC.1 e x t e n t  O f  C l O U d S  a long  t h e  t * . j * C t O r Y .  
C ~ . p a i i ~ o n i  w i t h  t h e  measLrements t r o m  t h e  0th.. P r o t e i  
i n d i c a t e d  t h e  s p a t i 8 l  w a r i a b i l i t y  o t  t h e  c l o u d  s t r u c t u r e .  The 
l a s e r  0p~1.t-d a t  abou t  9000  A. The e x p e r i m e n t  # s i g h e d  abaut 
0.6 k g  and " l e d  a b c u t  1.2 Y 0 1  Power. 
I N V E S T I G A T I O N  NAME-  NEPHELOMETER ( S N )  
NSSDC ID- 78-0786-02 I N V E S l 1 6 A 1 1 V E  PROGRAR 
CODE E L - 4 l C O - O P .  S C I E N C E  
P E R S O N N E L  
P I  - 0. R A G E N 1  
P I  - J.E. B L A U O N T  
I N V E S l 1 6 A T I O N  D I S C I P L I N E ( S )  
P L A N E T A R Y  A l M O S P H E R E S  




B R I E F  D E S C R I P T I O N  
T h i s  r r p e r i m e n t  c o n s i l t e d  c t  n e p h r l o m e t e r  t o  m e a s u r e  
t h e  energy b a c t s c . t t e l t d  fro.  c l o u d  D a r t i c l C S .  I t  u1.d 
p u l l e d  g a l l i u m  a r r e n i d e  l a s e r  d i o d e  t o  i l l u m i n a t e  t h e  c l o u d s .  
The a l t i t u d e  h i s t o r y  0 1  t h e  b a c k f c 8 t t e r e d  l i g n a 1  i n d i c a t e d  t h e  
p . t s c n ~ c  and v e r t i c a l  e x t e n t  o f  c louds  a l o n g  t h e  t r . j ec t c ry .  
C o . p . ~ i ~ o n i  w i t h  t h e  m ~ a l U r e . m t s  trom t h e  O t h e r  p r o b e 1  
i n d i c a t e d  t h e  s p a t i a l  v a r i a b i l i t y  o f  t h e  c l o u d  s t r u c t u r e .  l h c  
l a s e r  Opera ted  8 t  a b o u t  9 0 0 0  A. The e x p e r i m e n t  we ighed  .bCUt 
0.6 kg  and used abou t  1.3 Y o t  P o b ~ e r .  
- - - - - - - P I O N E E R  VENUS PROBE L R 6 r  SEIFF--------- - - - - - - - - - - - - - - - -  
I N V E S T l G A l l O N  N A U E -  ATMOSPHERE S l R U C l U R E  
NSSDC I D -  7 8 - 0 7 8 D - 0 1  I Y V E S l I G A T I V E  PROGRAM 
CODE EL-*# S C I E N C E  
I N V E S T l 6 A l I O N  D I S C I P L I N E C S )  
P L A N E I L R Y  ATMOSPHERES 
M E l E O R O L O G l  
AERONOMY 
P E R S O N N E L  
P I  - A.  S E I F F  
01 - S.C. SOUMER 
01 - R.C. B L A N C H A R D  
0 1  - D.0. K I R K  
01 - R.E. YOUNG 
01 - J.S. DERR 
NASA-ARC 
NASA-ARC 
N A S A - L A R C  
NASA-ARC 
NASA-ARC 
US 6 E O L O G l C A L  SURVEY 
B R I E F  D E S C R I P T I O N  
The instrum.nt1 f o r  t h i s  r x p e v i m c n t  i n c l u d e d  t h r e e - a x i s  
8 r c r i * r o m r t r r r  PCIS IUTt  SenSO*lI and ICmPCratUIC S l n l o r S .  They 
u s r e  b a s e d  on t h e  t e c h n o l o g y  d e . c l l t r a t e d  by t h e  P A E l  r o c k e t  
v e h i c l e  (Planrt8ry Atmosphere E ~ p e r i . c n t  Test  R 7 1 0 6 - 2 0 0 1 ) .  The 
.e.lur..cntS we,* U s e d  t O  L O n s t r u L t  a p r o t i l e  O f  a t m o l p h s r e  
s t a t e  P I O D C I t i e S  t o r  t h e  l a r g e  p r o b e  t r a j e c t o r y  tro. t h e  
s u r t a r r  t o  a p p r o x i . a t e l y  1 4 0  k m  a l t i t u d e .  ~ h c y  b e r e  a t s o  "sea 
t o  d e t e r m i n e  v e r t i c a l  r i n d  v e l o c i t y .  h o r i z o n t a l  r i n d  w e l a c i t y ,  
and t u r b u l e n c e .  B y  compar ing  a t m o r e h e r i r  c o n d i t i o n s  along t h e  
Lars* p r o b e  t r a j e c t c r y  w i t h  t h o s e  measured b y  t h e  small probes, 
r i r r u l a t i o n  modcis o f  t h e  a tmosphere  were d e t t r m i n e d .  The 
i n s t r u m e n t s  we ighed  abou t  2.5 t g  and ronrumed abou t  +.7 U o t  
pouer. 
I N V E S T I G A T I O N  N A U E -  ATMOSPHERE S l R U C l b R E  ( S A S )  
NSSDC I D -  7 8 - 0 7 8 E - 0 1  I N V E S T I G I T I V E  P l O G R A l  
CODE EL-4 .  S C I E N C E  
I N V E S l I 6 I T I O N  D I S C I P L I N E ( S )  
P L A N E T A R Y  ATMOSPHERES 
3 E l E O R O L O G Y  
PERSONNEL 
P I  - A. S E I F F  
01 - S.C. SOMMER 
0 1  - 0.0. K I R K  
01 - R.C. B L A N C H A R D  
01 - R.E. I O U N G  
01 - J. DERR 
AERONOPY 
NASA-ARC 
H A S  A-65 F C 
N A S A - A R C  
NASA-LARC 
NASA-ARC 
US G E O L 0 6 1 C A l  SURVEY 
B R I E F  D E S C R I P T I O N  
T h e  I n S t r u # r n t S  1 0 1  t h i s  e x p e r i m e n t  i n c l u d e d  a 
s i n g l e - a x i s  a c r s l e r o m r t t r r  P I ~ I I U I ~  sensors. and t e m p e r 8 t u r e  
rensorr .  They were based  on t h e  t e c h n o l o g y  d e . o n s t i a t d  b y  t h e  
P I E 1  r o c k e t  v e h i c l e  ( P l a n e t a r y  At.olpherc E.p.ri.ent Tes t  R 
7 1 0 6 - 2 0 0 1 ) .  The mt.su~..entl I C . ~  used t o  c o n s t r u c t  p r o t i l *  
r u r t a r e  t o  ~ p p r O I i m ~ t e l y  140  t. a l t i t u d e .  l h c y  were a l l 0  used 
t o  d e t e r r i n .  r c r t i c . 1  r i n d  ~ e l o ~ i t y r  h o r i z o n t a l  r i n d  w e l o c i t y ,  
8nd t u v b u l r n t e .  B y  ~o.p.rina a t m o s p h e r i c  c o n d i t i o n s  a l o n g  t h i s  
t r a j e c t o r y  w i t h  those ...lurid b y  t h e  o t h e r  P r o b e s .  r i r r u l a t i o n  
models 01  t h e  a t m o l p h e i e  i c r c  d e t e r m i n e d .  ?he i n s t r u m e n t s  
we ighed  a b o u t  1.2 k p  and r o n l u m e d  abou t  q.8 Y o f  power.  
O f  at.OSphCric I t a t e  ptoprrtlal f o r  t h e  t r a j t r t o l y  fro. t h e  
P I C N E E R  VENUS PROBE S N 2 r  SElFF------------------------- -- -- - - - 
I N V E S T I G A T I O N  N A M E -  ATMOSPHERE STRUCTURE 
NSSDC I D -  7 8 - 0 7 8 F - 0 1  I N V E S T I 6 A T I V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
I N V E S T 1 G l l I O N  D I S C I P L I N E G )  
P L A N E T A R 1  ATUOSPHERES 
M E T E O R O L 0 6 Y  
AERONOMY 
PERSONNEL 
P I  - A.  S E I F F  
01 - D.B. K I R K  
01 - I S .  B L A N C H A R D  
01 - S . C .  sonntn 
01 - R.E. YOUN6 




N A S A - L A I C  
NASA-ARC 
US 6 E O L 0 6 1 C A L  SURVEY 
I N V E S T 1 6 A T 1 O N  N A M E -  A l M O S P H E R E  S I R U C T U R E  
NSSDC ID- 7 8 - 0 7 8 6 - 0 1  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P L A N E T A R Y  A l M O S P H E R E S  
P E R S O N N E L  
P I  - A. S E l F F  
01 - S.C. SOMUER 
0 1  - R.C. B L A N C H A R O  
01 - D.B. K I R K  
01 - R.E. YOUN6 
0 1  - J. DERR 
NASA-ARC 
N A S A - G S f C  
N A S A - L A R C  
NASA-ARC 
NASA-ARC 
US G E O L O G I C A L  S U R V E l  
B R I E F  D E S C R I P T I O N  
The i n s t r u m e n t s  t o r  t h i s  e x p e r i m e n t  i n c l u d e d  a thi.e-.xis 
a r r e l e r o m t t e r r  p r e s s u r e  r t n s o r s r  and tCmpera tY re  sensorr. They 
were based  on t h e  technolagy demonst ra ted  b y  t h e  P A E T  r o c t * t  
v e h i c l e  ( P L a n e t a I Y  At.OSPhIrC E X p r r i m c n t  t e s t  R 1 1 0 6 - 2 0 0 1 ) .  
The .rrlure.entS lCIC Used t O  ~ D l l l t l U C t  a p r o t i l e  O f  
a t m o s p h e r i c  s t a t e  p i ~ p e i t i ~ ~  t o r  t h e  t r a j e c t o e y  tram t h e  
S u r f a C C  t o  approxi..tely I40 k. a l t i t u d e .  l h c y  were a l s o  used 
t o  d e t e r m i n e  v e r t i c a l  w ind  r e l o c i t y r  h o r i z o n t a l  r i n d  V e l o c i t y ,  
and t u r b u l e n c e .  B y  compar ing  a t m o s p h e r i c  c o n d i t i o n s  a l o n g  t h i r  
t r a j e c t o r y  w i t h  t h o s e  mrasurod b y  t h e  o t h e r  P r o b e s .  c i r c u l a t i o n  
e o d e l s  o t  t h e  atmosphere # i r e  d c t c m i n c a .  The i n s t r u m e n t s  
u e i g h c d  about 1 .2  kg  and confumed a b o u t  3.4 u o t  pouer.  
- - _ _  - -- P I O N E E R  VENUS PROBE L R G r  CROFT- - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T 1 G A T l O N  N A M E -  A l M O S P H E R l C  P R O P A 6 A T I O N  (MPRO) 
NSSDC I D -  7 8 - O 7 8 D - 1 1  l N V E S l l G A T l V E  P R O 6 R A U  
CODE EL-4. S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
PERSONNEL 
P I  - T.A. C R O F l  Sill 1 N T E R N A T I O N A I  
B R I E F  D E S C R l P T I O N  
The o b j e r t j v r  O f  t h i s  C ~ p C r i I C n t  was t o  d e t e r m i n e  t h e  
a t m o s p h c r i r  s t r u c t u r e  o t  Venus a s  i t  affected t h e  i n t e n s i t y  and 
r e f r a c t i o n  o t  p r o b e  t C l I m C t r y  s i g n a l s .  An i n v e s t i g a t i o n  o f  t h e  
i n t e r f c r e n c r  be tween  t h e  d i r e c t  r a y  and a ~ ~ r t ~ ~ e - ~ ~ t l r t t r d  
component " a s  u n d e r t a k e n  a s  means o f  a s s e s s i n g  c ~ i i u n i c a t i o n s  
r e l i a b i l i t y  t o r  t h e  d e s i g n  o f  f u t u r e  p r o b e  m i s s i o n s .  
_--_-_- PIONEER VENUS PROBE sni. C R O F T - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  N A M E -  A T M O S P H E R l C  P R O P A I A T 1 O N  I M P R O )  
NSSDC I D -  1 8 - 0 1 8 E - 0 7  I N V E S T l G A T l V E  PROGRAM 
CODE EL-+. S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P L A N E T A R Y  I O N O S P H E R E S  
R A D I O  P H I S I C S  
C E L E S T I A L  M E C H A N I C S  
P L A N E T A R Y  ATMOSPHERES 
PERSONNEL 
P I  - 1.1. C R O F T  S R 1  I N T E R N A T I O N A L  
B R I E F  D E S C R I P T I O N  
T h i s  r.pcti.ent used t h e  Drep Space N e t i o I k  ( D S L )  
t e l e m e t r y  da ta .  The o b j e c t i v e s  "ere  (1) t o  d e t e r m i n e  t h e  
a t m o s p h e r i c  s t r u c t u r e  o f  V e n u s  a s  i t  a f f e c t s  t h e  i n t e n s i t y  and 
r e f r a c t i o n  o f  P robe  t e l e m e t r y  s i g n a l s .  and ( 2 1  t o  i nv .s t i ga tc  
t h e  i n t e r f e r e n c e  be tween  t h e  d i r e c t  r a y  and a f ~ r f o ~ r - r e f l e c t e d  
coaponrn t  as  "ran8 o f  a s s e s s i n g  commun ica t i ons  r e l i a b i l i t y  
f o r  t h e  d e s i g n  o f  f u t u r e  p r o b e  m i s s i o n s .  
------- P I O N E E R  VENUS PROBE 1112, CROFT------------------------- 
I N V E S T I G A T I O N  NAME-  A l M O S P H E R I C  P R O P A S A T I O N  (MPRO)  
NSSDC I D -  7 8 - 0 7 8 1 - 0 1  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4, S C I E N C E  
s c i e n t i f i c  r v a l u a t l o n .  
- - -- - - - PIONEER VENUS PROBE 5 1 1 .  COUNSELMAN-------------------- 
I N V E S T 1 G A T l O N  N A M E -  D I F F E R E N T I A L  L O N G  B A S E L I N E  
I N T E R F E R O M E T E R  ( D L B I )  
NSSDC I D -  7 8 - 0 7 8 1 - 0 3  I N V E S T I G A T I V E  PROGRAM 
COOP EL-+, S C I E N C E  
I N Y E S T l G A l l O N  D I S C I P L I N E ( S )  
P L A N E T A R Y  ATMOSPHERES 
METEOROLOGY 
I E R O N O M Y  
PERSONNEL 
P I  - C.C. COUNSELMAN M A S S  I N S 1  OF T E C H  
0 1  - 1.1. S H A P I R O  MASS I N S T  OF T E C H  
01 - R.G. P R I N N  MASS I N S 1  OF T E C H  
0 1  - 1. CHARNEY MASS I N S T  OF T E C H  
01 - G .  P E T T E N G I L L  M A S S  I N S T  OF T E C H  
B R I E F  D E S C R I P T I O N  
T h i s  e ~ p e r i m c n t  i n v o l v e d  a p p l y i n g  d i f f e r e n t i a l  
v e r y - l o n g - b a s r l i n .  i n t e r f r r o m c t r y  t e e h n i q u e s  t o  t h e  r a d i o  
s i g n o l s  from t h e  e n t r y  Probe and Bus i n  O r d r r  t o  i n f r r  o r  p l a c e  
upper  l i m i t s  on r i n d  speeds i n  t h e  1or.r .tmOsphere. These 
I e s U l t s  were used i n  m o d e l i n g  t h r  c i r c u l a t i o n  p a t t e r n s  o f  
V e n u s '  atnosphir . .  D i t .  taken p r i o r  t o  P robe  e n t r y  w e i t  used, 
where f e a s i b l e ,  t o  i n f e r  c h a r a c t e r i s t i c s  o f  V e n u s '  g r a v i t y  
f i e l d  far usc r i t h  Probe e n t r y  o p e r a t i o n s  a s  w e l l  a s  i n  l a t e r  
s r i r n t i f i r  e v a l u a t i o n .  
- - - - - - - P I O N E E R  VENUS PROBE 112, COUNSELMAN---------- - - - - - - - - - -  l N V E S T I G A T I O N  O l S C l P L I N E ( S )  P L A N E T A R Y  I O N O S P H E R E S  
R A D 1 0  F H Y S I C S  
C E L E S T I A L  M E C H A N I C S  I N V E S T I G A T I O N  NAME-  D I F F E R E N T I A L  LONG B A S E L I N E  
P L A N E T A R Y  ATMOSPHERES I N T E R F E R O M E T E R  ( D L B I )  
PERSONNEL 
P I  - 1.1. C R O F T  5111 I N T E R N I l l O N A L  
B R I E F  D E S C R I P T I O N  
t r l I s * t l y  da ta .  The o b j c r t i v r s  u r r e  (1) t o  d e t . r l l n e  t h e  
T h i s  C x p e r i w r n t  Used t h e  Deep Space N e t w o r k  (DSN)  
o t .o iph* i i c  S t i u i t L I e  o f  V e n u s  ms i t  a f f e c t s  t h e  i n t e n s i t y  a r d  
r e f r a c t i o n  o f  P r o b e  tel..etry s i g n a l s .  and ( 2 )  t o  ~ n r r r t i g a t r  
t h e  i n t e r f e r w c e  be tween  t h e  d i r e c t  r a y  ond a s U r f a C ~ - r ~ f l i C t e d  
ccmponent a s  r e a n s  o f  ~ S S C I S I I I ~  c o m m u n i c a t i o ~ s  r r l i a t i l i t y  
f o r  t h e  d e s i g n  o f  f u t u r e  p r o b e  n i r s i o n s .  
-- ---- - P I O N E E R  V E N L S  PROBE 5113. CROFT------------------------- 
I N V E S T I G A T l O N  NAME-  A T M O S P H E R I C  P R D P A 6 A T I O N  ( M P R O I  
NSSDC I D -  1 8 - 0 7 8 6 - 0 1  I N V E S T I G A T l V E  PROGRAV 
CODE EL-+. S C I E N C E  
I N V E S l I G A T I O N  D l S C I P L l N E ( S 1  
P L A N E T A R Y  I O N O S P H E R E S  
R A D I O  P H Y S I C S  
C E L E S T I A L  M E C H A N I C S  
P L A N E T L R Y  ATMOSPHERES 
P E R S O N N E L  
P I  - 1.1. CROFT S R 1  I N T E R N A I I O N A L  
NSSDC I D -  7 8 - 0 1 8 F - 0 3  I N V E S T I G A T I V E  PROGRAM 
CODE EL-+. S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  




P I  - C.C. COUNSELMAN M A S S  I N S 1  O f  T E C H  
01 - 1.1. S H A P I R O  M A S S  I N S T  OF T E C H  
01 - R.G. P R I N N  M A S S  l N S T  OF T E C H  
01 - J.G. C H A R N E I  M A S S  I N S T  OF T E C H  
0 1  - 6 .  P E T T E N 6 l L L  M A S S  I N S T  OF T E C H  
B R I E F  D E S C R I P T I O N  
l h i i  c.pcri.cnt i n v o l v e d  a p p l y i n g  d i f t t r r n t i a l  
w r y - l o n g - b a s e l i n e  i n t e r f t r o m e t i y  t e c h n i q u e s  t o  t h e  r a d i o  
s i g n a l s  f r o m  t h e  e n t i y  Probe and Bus i n  order t o  i n f e r  o r  p1.r. 
upper  l i m i t s  an M ind  speeds i n  t h e  l o r r r  a t m ~ s p h e r r .  These 
r e s u l t s  w r r e  used  i n  m o d e l i n g  t h e  c i r c u l a t i o n  p a t t e r n s  o f  
Venus' . tmorphere.  D a t a  t a k e n  p r i o r  t o  P r o b e  e n t r y  " e r e  used. 
where f e a s i b l e .  t o  i n f e r  c h a r . r t r r i s t i r s  o f  V e n u s '  g r a v i t y  
f i e l d  f o r  use r i t h  P r o b e  e n t r y  o p e r a t i o n s  a s  r e 1 1  a s  i n  l a t e r  
s c i e n t i f i c  e v a l u a t i o n .  
------- PIONEER VENUS PROBE 5113. COUNSELMAN-------------------- 
B R I E F  D E S C R I P T I O N  I N V E S T I G A T I O N  N A M E -  D I F F E R E N T I A L  L O N G  B A S E L I N E  
T h i s  e x p e r i m e n t  used t h e  Derp Space N e t w o r k  ( D S N )  I N T E R F E R O M E T E R  ( D L B I )  
t e l e m e t r y  d a t a .  The o b j e c t i v e s  were (1) t o  d e t e r m i n e  t h e  
.t.CschCrlC s t r u c t ~ r e  O f  Venus I S  I t  a f f e c t 1  t h e  i n t e n s i t y  a n d  NSSDC I D -  7 8 - 0 1 8 6 - 0 3  I N V E S T I G A T I V E  PROGRAM 
r e f r a c t i o n  o f  Probe t r l r m e t r r  rian.13. and 1 2 )  t o  i n w r s t i a a t r  CODE EL-*. S C I E N C E  
I ~ _ ~ ~  ~~ ~ ~ ~~~ -~ ~ ~~~ ~~ ~~~ 
t h e  i n t e r f e r e n c e  b r t r c r n  t h e  d i r e c t  r a y  and a S u r f a r r - r e f l e c t e d  
compon in t  a s  a m r m s  o f  a i s c r s i n g  r o m m u n i r a t i o n s  r . I i a b i l i t y  
f o r  t h e  d e s i g n  o f  f L t u r c  p r o b e  m i s s i c r s .  
- - -- -- - P I O N E E R  VENUS PROBE LRGI  COUNSELMAN---------- - - - - - - - - - -  
I N V E S T l G A T l O N  NAME-  D l F F E Y E N T I A L  LONG B A S E L I N E  
I N T E R F E R O M E T E R  ( D L B I )  
NSSDC I D -  7 8 - 0 7 B D - 0 9  I N V E S l I 6 A l I V E  PROGeAI1  
CODE EL-). S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E  ( 5 )  
P L A N E T A R I  ATMOSPHERES 
M E T E O R O L O G I  
AERONOMY 
P E R S O N N E L  
P I  - C.C. COUNSELMAN f u s s  INST O F  T E C H  
01 - G .  P E T T E N G I L L  M A S S  I N S T  O f  T E C H  
01 - 1.1.  S H A P I R O  M A S S  I N S T  OF TECH 
01 - R.G. P R l N N  M A S S  I N S T  OF T E C H  
01 - J .  CHARNEY M A S S  I N S T  OF T E C H  
B R I E F  D E S C R I P T I O N  
T h i s  c.peri.en t i n v o l u d  a p p l y i n g  d i f f c ~ e n  t ia 1 
u t r y - l o n g - b * s c l i n r  i n t e r f e r o m e t r y  t e c h n i q u e s  t o  t h e  r a d i o  
s i g n a l s  f rom t h e  e n t r y  p r o b e  and b u r  i n  o r d e r  t o  i n f e r  o r  p l a c e  
upper  l i m i t s  c n  b i n d  speeds i n  t t e  lower  a t i o s p h e i t .  These 
~ e ~ u l t s  I C ~ C  used i n  m o d c l i n g  t h e  c i r c u l a t i o n  p a t t e r n s  o f  
V e n u s '  atmOsphCIC. Da ta  t a k e n  p r i o r  t o  p r o b e  e n t r y  " e r e  used. 
where f e a s i b l e .  t C  i n f e r  c h a , a c t e r i s t i c s  o f  Yenus'  g r a v i t y  
f i e l d  f o r  use r i t h  p r o b e  e n t r y  o p r r a t i o n r  as  re11 I S  i n  l a t e r  
FERSONNEL 
P I  - C.C. COUNSELMAN 
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P L A N E l A R I  ATMOSPHERES 
M E T E O R O L O G I  
AERONOMY 
M A S S  I N S 1  O f  T E C H  
01 - 1.1. S H A P I R O  M A S S  I N S 1  OF T E C H  
01 - R . G .  P R I N N  1 A S S  I N S 1  O F  T E C H  
0 1  - J .  C H A R N E I  MASS I N S 1  OF T E C H  
01 - G .  P E T T E N G I L L  M A S S  I N S T  OF T E C H  
BR I E F  DES C R l P T l O N  
T h i s  e x p c r i i c n t  i n v o l v e d  a p p l y i n g  d i f f e r e n t i a l  
u e r ~ - l o n g - b a r e l i n r  i n t e r f r r o m c t r y  t e c h n i q u e s  t o  t h e  r a d i o  
rignalr f r o .  t h e  e n t r y  P r o b e  and Bus i n  o r d e r  t o  i n t e r  or  p l a c e  
upper  l i m i t s  on w i n d  speeds i n  t h e  l o i c r  atmosphere. l h e i ~  
r ~ i u l t i  "ere used i n  m a d e l i n g  t h e  r i r r u l a t i o n  p a t t e r n s  o f  
V e n u s '  a tmospher r .  D i t 8  t a k r n  p r i o r  t o  p robe e n t r y  were used, 
where f e a i i t l e ,  t o  i n f e r  c h a r a c t e r i s t i c s  o f  V~IIYI' g r a v i t y  
f i e l d  for u s e  r i t h  P r o b e  e n t r y  o p e c a t i o n r  a s  r e 1 1  .I  i n  l a t e r  
s c i e n t i f i c  e v a l u a t i o n .  
- -_ -- _ _  P I C N E E R  VENUS PROBE LRGI KNOLLENBERG-- - - - - - - - - - - - - - - - - -  
I N V E S T I 6 A T I O N  NAME-  CLOUD P A R T I C L E  S I Z E  SPECTROMETER ( L C P S )  
39 
ORIGINAL PAGE IS 
OF POOR QUALlrV 
NSSDC I D -  1 8 - 0 7 8 D - C 3  I N V E S l I G A l I V E  PROGRAM 
CODE EL-*. S C I E N C E  
1 Y V E S l 1 6 A l 1 0 N  D I S C I P L I N E  ( I )  
P L A N E l L R T  ATMOSPHERES 
AERONOMT 
P E R S O N N E L  
P I  - R .  K N O L L E N B E R G  U OF C H I C A G O  
01 - D.M. H U N l E N  U O F  A R I Z O N A  
B R I E F  D E S C R I P T I O N  
The o b j e c t i v e  o f  t h i s  e x p c r i m r n t  was t o  measure venui '  
c l o u d  p a r t i c l e  s i z e s  and  c o n c e n t r a t i o n s .  A l a s e r  was used  t o  
i l lu.in,te clfud p a r t i c l e s .  Optlral lenses  imaged t h e  
p a r t i c l e  r h a d o r r  on ~11.~1 o f  d e t e c t c r s .  l h e  p a r t i c l e  sladcwa 
rcre used  t o  d e t e r s i n e  p a r t i c l e  r i l e  and c o n r e n t r a t i o n .  T h e  
f l i g h t  sensor was s i m i l a r  t o  t h o a r  f lown i n  a i r c r a f t  and 
b a l l a c n s .  
____--_ P I O N E E R  VENUS PROBE LRG, O"AnA------------------------. 
I N V E S l I G A l I O N  N A I I E -  G A S  CHROMATOGRAPH ( L G C I  
NSSDC ID- 1 8 - 0 1 8 D - C I  I N V E S l l G l l l V E  PROGRAM 
CODE EL-4 ,  S C I E N C E  
I N V E S l I G A l I O N  O I S C I P L I N E ( S 1  
P L A N E T A R T  A l R O S P H E R E S  
AEROIICWT 
P E R S O N N E L  
PI - V.I. O T A I I A  
01  - J.B. P O L L A C K  




01 - F. Y O E L L E R  NASA-ARC 
B R I E F  D E S C R I P T I O N  
The o b j e c t i v e  o f  t h i s  e x p e r i m e n t  IIS t o  d e t e r m i n e  t h e  
c c . ~ c s i t i o n  c f  V e n u s '  l o w e r  a t m o r p h r r t .  F r o m  t h e s e  
measurements. d e d u c t i o n s  were made O f  the  gaseous  sources o f  
i n f r a r e d  Opac i t y .  t h e  dcgrea O f  d i f f e r e n t i a t i o n  o f  Venus. 
i n t e r i o r ,  t h e  degree  o f  s i m i l a r i t y  be tween  t h e  s o l i d  b o d i e s  o f  
e a r t h  and VCIIY, and evolution o f  V e n u s '  atmoschere.  T u 0  gas  
ch.omatograph C O L Y . ~ ~  i c r c  used t o  a n a l y 2 e  f a m ~ l . l  o f  t h e  
at.olphere d u r i n g  p r o b e  d c r r c n t .  
-___--- P I O N E E R  VENUS P R O B E  LRG, 10nASKO----------------------- 
I N V E S l I G A l I O N  N A M E -  S O L A R  F L U X  R A D I O ( I E 1 E R  ( L S F R I  
NSSDC I D -  7 8 - 0 1 8 0 - 0 1  I N V E S l I G A l I V E  PROGRAM 
CODE E l - ) .  S C I E N C E  
I N V E S l l G A l l O N  D I S C I P L I N E < S )  
P L A N E l A R T  A l M O S P H f R E S  
AERONOMY 
P E R S O N N E L  
P I  - n . ~ .  T O M A S K O  U O F  A R I Z O N A  
01 - Y. Y O L F E  U OF A R I Z O N A  
0 1  - A. C L E I I E N T S  U OF A R I Z O N A  
B R I E F  D E S C R I P T I O N  
l n c  o b j t c t i v .  c f  t h i s  i n v e s t i s a t i o n  " a s  t o  d e t e r m i r e  t h e  
r e g i o n s  i n  V e n u s '  a tmosphere  "her. s o l a r  energy  i s  d e p o s i t e d .  
S i x  n a r r o w - f i e l d - o f - v i c y  d e t e c t o r s  were used  t o  measure t h e  
i r t e n s i t y  o f  s c a t t e r e d  s o l a r  l i g h t .  A s  t h e  Probe  descended 
th rOUsh  t h e  atmosphere. t h e  d i f f e r e n c e  b t t u c c n  upuard -LcOk ing  
and d o r n r a r d - L o o k i n g  d e t e c t o r s  i n d i c a t e d  the n e t  dornrard f l u x .  
P O L A R I Z A l I O N  
Mars 
MARS 
Plate  3. This i s  a composite of p re s s  release photographs from t h e  Mariner 9 ,  
Vikings 1 and 2 Orbiter,  and Vikings 1 and 2 Lander missions. ( A )  211-5050 i s  
a mosaic of Viking Orb i t e r s '  medium-resolution photos depic t ing  m o s t  of one 
hemisphere of Mars and showing t h e  V a l l e s  Marineris (4000-km-long canyon), t h e  
Thars i s  bulge 's  g i a n t  volcanoes, and t h e  very large Argyre basin.  (B) P12732 
i s  a Mariner 9 high-resolut ion photo of p a r t  of t h e  Val les  Marineris,  
discovered on t h i s  mission, showing some of t h e  arroyos,  t h e  l a r g e s t  of which 
resembles our Grand Canyon i n  s i z e  and appearance. ( C )  211-5248 is  a mosaic 
from Viking O r b i t e r  photography of Arsia Mons, one of t h e  g i a n t  s h i e l d  
volcanoes on Mars. (D) P17002 i s  a Viking 1 Orbi te r  mosaic photo of t h e  
t e r r a i n  near t h e  Viking 1 Lander's s i t e  showing f e a t u r e s  t h a t  a r e  b e s t  
explained a s  t h e  products  from flowing w a t e r .  Conditions i n  t h e  past must 
have been d i f f e r e n t ,  permi t t ing  f r e e  water t o  form i n  l a rge  q u a n t i t i e s ,  which 
i s  not  poss ib l e  a t  present  on Mars. ( E )  211-5685 i s  a Viking 1 Lander photo 
of t he  immediate surroundings of t h e  spacecraf t  a t  i t s  landing s i t e  i n  Chryse 
P l a n i t i a .  Note t h e  presence of many loose rocks, rock outcroppings,  and 
dune-like areas. (F) P16848 is a Viking 1 Orbi te r  photo of Yuti ,  showing a 
type of crater unique t o  Mars which has  an enormous, high c e n t r a l  peak with a 
summit crater. The l a r g e  c e n t r a l  peak and la rge ,  multi- layered e j e c t a  
envelopes do not  follow t h e  Schroter  r u l e  f o r  impact c r a t e r s .  ( G )  P12694 is a 
Mariner 9 photo of Phobos, t h e  l a rge r  and c l o s e r  of the  t w o  t i n y  s a t e l l i t e s  of 
Mars. The photo shows t h e  moon t o  be irregular i n  shape (only 20 krn long) and 
highly c ra te red .  Mariner 9 w a s  the  f irst  t o  obta in  d e t a i l e d  photos of these  
moons. Viking Orbi te r  photos la ter  revealed long grooves and c r a t e r  chains on 
Phobos and deep dus t  on Deimos. (HI Viking 2 Lander photo shows the immediate 
surroundings of t h e  spacec ra f t  i n  t he  Utopia region of Mars. Note t h a t  most 
of t h e  rocks have a pocked o r  ves i cu la r  sur face  and t h a t  they a r e  q u i t e  
d i f f e r e n t  from those  a t  t h e  Lander 1 s i t e  i n  ( E ) .  One of t he  footpads landed 






Mars is the next planet out from the sun that is treated in this catalog. 
missions have been sent to Mars by the U.S. and several by the U.S.S.R., but 
since NSSDC has no data from the U.S.S.R. missions, they are omitted in this 
catalog. The last missions, Vikings 1 and 2, consisted of two spacecraft 
each: ( 1 )  Viking Orbiter and (2) Viking Lander. Each spacecraft is treated 
separately. 
has data or sources from which data may be obtained. These investigations 
cover eight categories: ( 1 )  Imaging, ( 2 )  Particles and Fields, (3) Ultra- 
violet, ( 4 )  Infrared, (5) Radio Science and Celestial Mechanics, (6) Atmo- 
sphere, (7) Surface Chemistry, and ( 8 )  Biology. The last two categories of 
investigations are unique to Mars. Tables 1 and 2 and Appendix A give more 
details of these investigations. 
Six 
On these missions there were 49 investigations for which NSSDC 
SPACECRAFT ............................................................ 
S P A C E C R A F T  COMMON N A M E -  M A R I N E R  4 
A L T E R N A T E  N A M E S -  0 0 9 4 2  
NSSDC I D -  6 4 - 0 1 1 4  
L A U N C H  D A T E -  1 1 1 2 8 1 6 4  Y E I G H T -  2 6 2 .  K G  
L A U N C H  S I T E -  CAPE CANAVERALI  U N I T E D  S T A T E S  
LAUNCH V E H I C L E -  A T L A S  
S P O N S O R I N G  C O U N T R Y l A G E N C Y  
U N I T E D  S T A T E S  NASA-OSSA 
I N I T I A L  O R B I T  P A R A M E T E R S  
ORBIT T Y P E -  M A R S  F L Y B Y  
PERSONNEL 
PM - J.N. J A M E S  
P S  - R.K. S L O A N i N L A l  N A S A  -J PL NASA-JPL  
B R I E F  D E S C R I P T I O N  
M a r i n e r  4 was t h e  f o u r t h  i n  8 series of S P ~ C e c r b f t  used  
f o r  p l a n e t a r y  e x p l o r a t i o n  i n  a f l y b y  .Ode. I t  was d e s i g n e d  t o  
conduc t  c loseup s c i e ~ t i f i c  o b s e r v a t i c n s  o f  t h e  p l a n e t  M a r s  an0 
t o  t r a n s m i t  t h e s e  o b s e r v a t i o n s  t o  e b r t h .  O t h e r  m i s s i o n  
o b j e c t i v e s  " e r e  t o  perform f i e l d  and p a r t i c l e  IeasUICmCnt I  i n  
i n t e r p l a n e t a r y  space i n  t h e  v i c i n i t y  o f  M a r s  and t o  p r o v i d e  
exper ience  i n  a n d  hro.LCdge o f  t h e  e r s i n e r r i n g  c a c a b i l i t i e s  f o r  
i n t e r p l a n e t a r y  f l i g h t s  o f  l o n g  d u r a t i o n .  A f t e r  1.5 months o f  
f l i g h t .  t h e  ~ p . ~ ~ ~ i b f t  f l e w  b y  Mars  on J u l y  1 4 s  1965, and 
r e t u r n e d  2 1  p i c t u r e s  PIUS 2 1  l i n e r  c f  p i c t u r e  22. The c l o s e s t  
1DDIO.Ch 11s 9 .846  hm f r o m  t h e  M a r t i a n  Surf.re. The SP.cecr i f t  
Performed a l l  p*OgTa*.Cd a c t i v i t i e s  ruccrsrtully a t  t h e  p r o p e r  
t i m e s  and  r e t u r n e d  u s e f u l  d a t a  f r o m  Launch u n t i l  Oc tober  1 9 6 5 ,  
r h c n  t h e  d i r t a n r e  from e a r t h  a n c  i t s  a n t r n r a  o r i e n t a t i c r  
t e m p o r a r i l y  h a l t e d  t h e  s i g n a l  a r g u i s i t i o n .  Oat. a c q u i s i t i o n  
resumed i n  L a t e  1967 and  c o n t i n u e d  u n t i l  D i t * m b C r  20,  1 9 6 7 .  ............................................................ 
S P A C E C R A F T  COMMON NAME- M A R I k E R  6 
A L T E R N A T E  N A M E S -  P L - 6 9 1 E .  M A R I N E R  M A R S  6 9 1  
0 3 7 5 9  
NSSDC I D -  6 9 - 0 1 4 A  
LAUNCH D A T E -  0 2 1 2 4 1 6 9  Y E I O H T -  180. K G  
LAUNCH S I T E -  CAPE CANAVERAL. U N I T E D  S T A T E S  
LAUNCH V E H I C L E -  A T L A S  
S P O N S O R I N G  C O U N T R Y I A G E N C Y  
U N I T E D  S T A T E S  NASA-CSSA 
I N I T I A L  O R B I T  P A R A M E T E R S  
O R B I T  T Y P E -  M A R S  F L Y B Y  
P E R S O N N E L  
PM - H.M. S C H U R M E I E R  
P S  - J . A .  S T A L L K A l P  N A S L - J P L  N A S A - J P L  
B R I E F  D E S C R I P T I O N  
M a r i n e r  6 was t h e  s i x t h  i n  a s e r i e s  o f  s p a ~ t c i a f t  used  
f o r  F l a n e t a r y  s n ~ l c r a t i o n  i n  t h e  f l y b y  mod.. M a r i n e r  6 r a s  
a t t i t u d e  s t a b i l i z e d  i n  t h r e e  axes  ( r e f e r e n c e d  t o  t h e  sun  and 
t h e  s t a i r  C~~ODYI). The ~ p i ~ e c r a f t  was s o l a r  p o l e r e d  and 
c a p a b l e  o f  c o n t i n u o u s  t e l e m e t r y  t r a n s m i s s i o n .  It was f u t l y  
a u t o n a t i c  i n  o F e r a t i o n r  a l t h o u g h  i t  c o u l d  be reprogrammed f r c r  
e a r t h  d u r i n g  t h e  m i s s i o n .  The s p a c e c r a f t  was o r i e n t e d  e n t i r e l y  
t o  D l o n e t a r y  d a t a  m c q u i s i t i o n r  and  no d a t b  yere o b t a i n e d  d u r i n g  
t h e  t r i p  t o  M a r s  o r  bcyona  M a c * .  M a r i n e r  6 passed  3.431 b. 
fro-  M a r s  on J u l y  31, 1969. The S P ~ C C I I . ~ ~  i n s t r u m e n t s  t o o k  TV 
il.gcS O f  1.11 and .C.sYrCd t h e  r a d i o  r . f r . L t i v i I y  and UV and 
I R  e m i s s i o n s  o f  t h e  M a r t i a n  atmoiph.re. The a i s s i o n  was a 
sbcc.ss. a n d  d a t a  l r c n  i t  yere  "sea t o  p r o g r b a  M a r i n e r  7 .  ............................................................ 
S P A C E C R A F T  COMMON NAME-  M A R I N E R  7 
A L T E R N A T E  NAMES-  P L - 6 9 1 F .  M A R I N E R  M A R S  6 9 8  
( 3 8 3 1  
NSSDC I D -  6 9 - 0 3 0 4  
L A U N C H  P A T E -  O S 1 2 1 1 6 9  u E i G n i -  380. K G  
LAUNCH S I T E -  CAPE CANAVERAL,  U N I T E D  S T A T E S  
L A U N C H  V E H I C L E -  A T L A S  
S P O N S O R I N G  C O U N T R Y I A G E N C Y  
U N I T E D  S T A T E S  N A S A - O S S A  
I N I T I A L  O R B I T  P A R A M E T E R S  
O R B I T  T Y P E -  M A R S  F L Y B Y  
PERSONNEL 
PM - H.M. S C H U R M E I E R  
P S  - J.A. S T A L L K A l P  N A S A - J P L  N A S A - J P L  
B R I E F  D E S C R I P T I O N  
M a r i n e r  7 w a s  t h e  Seven th  I n  a s e r i e s  O f  I p b C C I I a f t  used  
f o r  p t a n e t a r y  c x p l o r . t i o n  i n  t h e  f l y b y  mode. I t  was i d e n t i c a l  
t o  t h e  M a r l n e r  6 sp.cecraft. M a r i n e r  1 I.. a t t l t u d e  s t a b i l i z e d  
i n  t h r e e  a x e s  ( r e f e r e n c e d  t o  t h e  sun  bnd  t h e  s t a r .  Canopusl. 
The s p a c e c r a f t  " a s  s o l a r  powered and  r a p b b l r  o f  c o n t i n u o u s  
t e l e m e t r y  t r a n s m i s s i o n .  I t  was f u l l y  a u t o m a t i c  i n  o p e r a t i o n  
a l t h o u g h  i t  c o u l d  b e  rrpr0gramm.d fro .  e a r t h  d u r i n g  t h e  
m i s s i o n .  The ~ p . e r r r . f t  "as o r i e n t e d  e n t i r e l y  t o  ~ 1 a n r t . r ~  
d a t a  a c q u i s i t i o n ,  and no d a t a  were o b t a i n e d  d u r i n g  t h e  t r i p  t o  
Mars o r  b e y c n d  I.,.. m a r i n e r  1 p a i r i d  3.430 k. f r o m  mars on 
August 5, 1 9 6 9 .  T h r  s p a c e c r a f t  i n s t r u . r n t s  t o o k  T V  images of 
Mars and measured t h e  c a d i 0  1.1r.ct iv i ty and UV and  I R  
e m i s s i o n s  o f  t h e  M a r t i a n  a tmosphere .  The m i s s i o n  was a 
. " C L C * I .  ............................................................ 
S P A C E C R A F T  COMMON NAME-  M A R I N E R  9 
A L T E R N A T E  NAMES-  M A R I N E R - 1 ,  M A R I N E R  M A R S  71 
MARIN-1 .  P L - 1 1 2 0  
0 5 2 6 1  
NSSDC 10- 1 1 - 0 5 1 1  
L A U N C H  D A T E -  0 5 1 3 0 1 1 1  Y E I G H T -  9 0 7 .  K G  
L A U N C H  S I T E -  C A P E  CANAVERAL,  U N I T E D  S T A T E S  
L A U N C H  V E H I C L E -  A T L A S - C E N T  
S P O N S O R I N G  C O U N T R Y I A G E N C Y  
U N I T E D  S T A T E S  NASA - O S S A  
I N I T I A L  O R B I T  P A R A M E T E R S  
O R B I T  T V P E -  A R E O C E N T R I C  
O R B I T  P E R I C D -  754. M I N  
P E R I A P S I S -  1381 .  KM A L T  
PERSONNEL 
P P  - D. S C H N E I D E R M A N  
P S  - R . H .  S T E I N B A C H E R  
EPOCH D A T E -  1 1 1 1 4 1 7 1  
I N C L I N A T I O N -  6 4 . 1  DEG 
A P O A P S I S -  16000. KM A L T  
N A S A - J P L  
N A S A - J P L  
B R I E F  D E S C R I P T I O N  
SD.CCCIaft On COmplemrtlt.rY l i s s i o n s r  b u t  due t O  t h e  f a i l u r e  O f  
The n a r i n r r  l i r r  11 m i s s i o n  was p t a n n e d  t o  c o n s i s t  o f  two 
M a r i n e r  8 t o  Launch PIOPCI~YI o n l y  one spacecr. f t  vas 
a v a i l a b l e .  M a r i n e r  9 combined m i s s i o n  o b j e c t i v e s  o f  b o t h  
M a r i n e r  8 ( . a ~ p i n o  7 0  1 o f  t h e  M a r t i a n  s u r f a c e 1  end M a r i n e r  Y 
(a s t u d y  o f  tempOr.1 changes i n  t h e  M a r t i a n  a tmosphere  and on 
t h e  M a r t i a n  s u r f a r e ) .  F o r  t h e  i ~ r v e y  p o i t i o n  o f  t h e  m iss ion ,  
t h e  p l a n e t b r y  surface u b s  t o  b e  mapped i i t h  t h e  same r e s o l u t i o n  
a s  p lanned f c I  t h e  o r i g i n a l  m i s s i o n r  a l t h o u g h  t h e  r e s o l u t i o n  o f  
i n c r e a r r d  s l a n t  range .  The v a r i a b l e  f c b t u r c r  e x p e r i m e n t s  w e r e  
changed f r c m  s t u d i e s  o f  s i x  g i v e n  a r e a s  e v e r y  5 days  t o  s t u d i e s  
o f  sma1111 r e g i o n s  e v e r y  11 days .  M a r i n e r  9 a r r i v e d  a t  M a r s  on 
N o v e n b e i  14 ,  1911. The spaoecrsft g a t h e r e d  d a t a  on t h e  
a t m o s p h e r i c  compos i t i on .  d e n s i t y ,  I ) ~ C S I U I C .  and t e m p e r a t u r e  and 
a l s o  t h e  s u r f a c e  compos i t i on .  t e a p i r a t u r e ,  and t o p o g r a p h y  o f  
M 8 - S .  A f t e r  d e p l e t i n g  i t s  S u p p l y  O f  a t t i t u d e  r D n t r D L  g a s #  t h e  
~ p a c ~ c r a f t  was t u r n e d  o f f  Oc tober  2 1 .  1912. ............................................................ 
p i c t u r e s  O f  t h e  p o l a r  regions would be dcCrc.Std due t o  t h e  
S P A C E C R A F T  C C l M O N  NAME- V I K I N G  1 O R B I T E R  
I L T E R N A T E  N A M E S -  P L - 1 3 3 0 .  V I K I N G - 0  O R B I T E R  
V I K N G - 8  
NSSOC 1 0 -  1 5 - 0 7 5 1  
L A U N C H  D A T E -  0 8 1 2 0 1 1 5  Y E I G H T -  1110.  K G  
L A U N C H  S I T E -  CAPE CANAYERALI U N I T E D  S T A T E S  
L A U N C H  V E H I C L E -  T I l A N  
S P O N S O R I N G  C O L N T R I I A G E N C Y  
U N I T E D  S T A T E S  N A S A - O S S A  
O R B I T  P A R A M E T E R S  
O R B I T  T I P E -  A R E O C E N T R I C  
O R B I T  P E R I O D -  1 4 7 9 .  M l N  
P E R I A P S I S -  1513. K M  A L l  
PERSONNEL 
PM - J . S .  M A R T I N ( N L A )  
P S  - G.A. S O F F E N ( N L A )  
EPOCH D A T E -  0 6 1 2 1 1 1 6  
I N C L I N A T I O N -  31.9 OEG 
A P O A P S I S -  3 2 6 0 0 .  KM A L T  
N A S A - J P L  
N A S A - L A R C  
B R I E F  D E S C R I P T I O N  
l a n d e r .  The l a n d e r  S e p a r a t e d  f r o m  t h e  o r b i t e r r  e n t e r e d  t h e  
M a r t i a n  .tmOsphere. and S o f t - l a n d e d  J u l y  20. 1916. S c i e n t i f i c  
d a t a  l C I L  C C l l C c t ~ d  and t r a n s m i t t e d  t o  E a r t h  f r o m  t h e  l a n d e r  
The V i k i n g  s p a c e c r a f t  c o n s i s t e d  o f  an  o r b i t e r  and a 
d u r i n g  e n t r y  and r h i l e  i t  was on t h e  s u r f a c e ,  and f r o m  t h e  
o r b i t e r  b e f o r e  and a f t e r  l a n d e r  ~*p.r . t ion.  The o r b i t e r  was a 
s o l a r - c e l l - p o r c r r d  s a t e l l i t e  s t a b i l i z e d  i n  t h r e e  a x e s  u s i n g  
i n e r t i a l  and c e l e s t i a l  r e f e r e n c e s .  There  was a 5 0 0 - Y  power 
c a w t i t y  f o r  t h e  o r b i t e r .  l t  c a r r i e d  i n s t r u m e n t s  f o r  
c o n d u c t i n o  imaminor i t i o r o h c r i c  r a t e r  Y I O O I ,  t h e r m a l  maco ina r  
and r a d i o  
F h o t o g r a p h i c  
72 kg (158 l b ) .  T h r  c r b i t r r  11s an c r t a g o n  a p p i o ~ i m a t e l y  2.5 m 
access. The r i g h t  s i d e s  o f  the  r i n g - l i k e  s t i u c t u r .  uw. - 4 5 7  
1 o p r r a t i o n s  w r r e  t t r m i n a t r d  on Sipt.sber 3 0 .  1 9 8 0 .  E n p e r t m r n t  
o p r r a t i o n s  w r e  t e r m i n a t e d  on August 7, 1 9 8 0 .  f o r  d e t a i l e d  
d e s c r i p t i o n  o f  t h r  V i k i n g  m i s s i o n  and r x p e r i . e n t i r  ser 
- S c i e n t i f i c  R * s u I t s  o f  the  V i k i n g  P m j . c t . ’  J .  6eophys. Res.. 
v .  82, n. 28. 1 9 1 7 .  ............................................................ 
h i g h  and “ere a l t e r n a t e l y  1 . 4  .M 0 . 6  r i d e .  T h r  V i k i n g  Orbit.. 
S P A C E C R A f T  COMMON NAME-  V1KLN6 2 O R 0 I T E R  
A L I E R N A T E  NAMES-  P L - 7 3 3 A r  V I K N 6 - A  
V I K I N 6 - A  O R B I T E R  
NSSDC 10- 75-0831 
L A U N C H  DATE-  0 9 1 0 9 1 1 5  Y E I G H T -  1 0 9 2 .  16 
L A U N C H  S I T E -  CAPE CLNAVERALI  U N I T E D  S I A T E S  
L A U N C H  V E H l C L E -  1 1 T A N  
S P O N S O R I N G  C O U N l R T l A b E N C T  
U N l l E D  S l A l E S  NASA-OSSA 
O R B I T  P A R A I I E T E R S  
ORSIT T T P E -  A R E O C E N I R I C  
P E R I A P S I S -  1 4 9 9 .  KM A L 1  
011011 PERIOD- 1 6 3 9 .  n1N 
P f R S O N N E L  
P I  - J.S. M A R T I N ( N L A 1  
P I  - G . A .  S O f f E N ( N L A )  
EPOCH D A I E -  0 8 / 0 9 / 7 6  
I N C L I N A T I O N -  5 5 . 2  D E 6  
A P O A P S I S -  15800. K M  A L T  
N A S A - J P L  
N A S A - L A R C  
B R 1 f f  D E S C R I P T I O N  
The V i k i n g  stac.cr . f t  c o n s i r l e d  o f  an o r b i t e r  and a 
l a n d e r .  Thr l a n d e r  ~tp.,.tcd f r o m  t h e  0 r b i t r . e  e n t e r e d  t h e  
n a r t i a n  .t.osph.rrr a n d  s o f t - l * n d r d  September 3 r  1 9 7 6 .  
S c i e n t i f i c  d a t a  l i r e  collected ana t r a n s m i t t e d  t o  E a r t h  f rom 
the  l a n d e r  d u r i n g  e n t r y  and w h i l e  i t  Uas On t h e  s u r f a c e .  and 
f r o m  t h e  o r b i t e r  b e f o r e  and * i t e r  lander s.p.r.tion. l h e  
o r b i t r r  was a s 0 l . r - c i l l - p o r e r e d  s a t e l l i t e  s t a b i l i x r d  i n  t h r e r  
a x e s  u s i n g  i n e r t i a l  and c e l e s t i a l  r e f r r m c e s .  1h.r- 1. a 
500-Y power c a p a c i t y  f o r  t h e  o r b i t e r .  I t  c a r r i e d  i n s t r u m e n t s  
1 0 1  r o n d u c t i n p  I.aging. a t m o s p h e r i C  water V a D O I s  t h * l . * l  
mapping. and r a d i o  s c i e n c e  i n v e s t i g a t i o n s .  The s c i e n t i f i c  and 
photog rip hi^ .n.lysir i n s t r u . r n t r  t a d  a -1s. o f  . p p r O ~ i ~ ~ t O l Y  
72 k g  (158 Ib) .  Because of  t h r  loss o f  a l t i t u d e  fur l .  t h e  
t r a n s m i t t e r s  and e ~ p + r i . . n t ~  r e r e  t u r n e d  o f f  J u l y  25, 1978. The 
o r b i t e r  10s an c i t a g o n  . p p r ~ i i . a t . I y  2.S ac10.s. The l i g h t  
s i d e s  o f  t h r  r i n g - l i k e  a t i u c t u r r  wrrr .a57 h i g h  and Mrrr 
a l t e r n a t e l y  1 .4  a r d  0.6 r i d e .  F o r  a d e t a i l e d  d e s c r i p t i o n  o f  
t h e  V i k i n g  m i s s i o n  and .xp.ri.entsr see ‘ S c i e n t i f t r  R.suIts o f  
t h e  V i k i n g  P r o j e c t , ’  1. 6 e o p h y l .  Res.* V .  82. n. 28, 1 9 7 7 .  ............................................................ 
S P A C E C R A F T  COMMON NAME- V I K I N G  1 L A N D E R  
A L T E R N A T E  NAMES-  V I K I N 6 - 0  L A N D E R  
NSSDC I D -  75-075C 
L A U N C H  D A T E -  08/21/75 Y E I G H T -  6 0 5 .  K6 
L A U N C H  S I T E -  CAPE CANAVERAL.  U N I I E D  S T A T E S  
L A U N C H  V E H I C L E -  T I T A N  
S P O N S O R l N G  C O U N T R V I A G E N C T  
U N I T E D  S I A T E S  NASA-OSSA 
I Y I I I A L  ORBIT P A R A M E T E R S  
O R B I T  T Y P E -  M A R S  LANDER 
PERSONNEL 
pn - J.S. MARTIN(NLA) N A S A - J P L  
P S  - G.A. S O f f E N ( N L A )  N A S A - L A R C  
B R I E F  D E S C R l P T l O N  
T h i s  s p a c e c t a f t  was t h e  l a n d i n g  v e h i c l e  f o r  t h e  t i O v a r 1  
s p . t e c r a t t  m i s s i o n .  I t  soft-landea on J u l y  20. 1 9 7 6 .  i n  t h e  
C h r y s e  r e g i o n  o f  Cars  a t  2 2 . 2 7  deg L l a t i t u d e  and 4 1 . 9 4  d c g  Y 
l o n g i t u d e .  The l a n d e r  c a r r i e d  i n a t r u m c n t s  t o  s t u d y  t h e  
b i o l o g y ,  chrmic.1 c o i p o s i t i o n  ( o r g a n i c  and i n o r g a n i c ) .  
m e t e ~ r o l o g y ~  srir .ology. m a g n e t i c  p r o p e i t i e s .  s u r f a c e  
a t p e a r a n c e r  and t h , s i c a l  p r o p e l t i e s  c f  t h r  M a r t i a n  sur face  a r d  
atmosphere.  The l a n d e r  had a 7 1 - Y  p o u e r  c a p a c i t y  8nd a 
s c i e n t i f i c  p a y l o a d  o f  a p p i o x i m a t t l y  9 1  k g  (200 I b ) .  Same O f  
t h e  d a t a  c o l l c c t ~ d  h e r e  r c t u r r r d  b y  c i r e c t  r a d i o  L i n k  t o  ear th .  
b u t  most o f  t h e  d a t a  were r e t u r n e d  b y  r e l a y  t h r o u g h  one o f  t h e  
o r b i t e r s .  l h t  l a n d e r  *as . p p r ~ i i m a t c l y  3 rn a c r o s s  and a b o u t  2 
h igh.  f o r  a d e t a i l e d  d e s c r i p t i o F  o f  t h r  V i k i n g  m i s s i o n - a n d  
e x p e r i m e n t s  see ‘ * S c i e n t i f i c  R e s u l t s  O f  t h e  V i k i n g  P r o l e c t r  J -  
GeOphyS. I C s . ,  Y .  82. n. 28. 1 9 7 7 .  ............................................................ 
NSSDC I D -  7 5 - f 8 3 C  
L A U N C M  DATE-  0 9 1 0 9 1 7 5  Y E I 6 Y T -  5 9 0 .  1 6  
L A U l C M  S I T E -  C A P E  CANAVERAL.  U N I T E @  S l A T f S  
L A U N C H  V E H I C L E -  7 l T A N  
S P O N S O R l N C  C O U N l R T l A S E N C T  
U l I T E D  S l A l E S  NASA-OSSA 
I N I T I A L  09011 P A R A M E T E R S  
OR017 TVPE- M A R S  LANDER 
F E R S O N N E L  
PM - J.S. M A R T I N ( N L A )  N A S A - J P L  
P S  - 5.1. S O F F E l ( N L A )  N A S A - C A l l C  
0 R I E f  D E S C R l P T l O N  
I h i 8  sPacecr.ft was tho  I m d i n g  v .h ic le  f o r  t h e  t w o - p a r t  
spar . r ra f t  m i s s i o n .  11 s o f t - l a n d e d  on s.ptemb., 3. 1 9 1 6 .  i n  
t h e  U t O p I a  regton O f  M a r s  a t  47 .67  dRg N l a t i t u d e  and 2 2 5 . 7 1  
d-9 Y l o n g i t u d e .  The land., c a r r i r d  i n s t m m r n t a  t o  s t u d y  t h e  
b i o l o g y r  c h e m i c a l  r o m p o r l t i o n  ( o r g a n i c  a n d  i a o r g m i r J r  
m e t r o r a l o g y r  seismology.  m a g n e t i c  p r o p r t t i r s .  s u r f a c e  
appearance. and p h y s i c a l  pr0p. r t ies o f  t h o  M a r t i a n  sur fac.  a n d  
a t s o s p h r r r .  The lander had 70-Y p o w -  c a p a c t t y  and a 
S r i . n t i f i C  D.YL0.d O f  .PpIOIi..tely 9 1  k g  (20) l b ) .  SO. Of  
t h e  d a t a  c o l l r c t a d  sere  re turned by d i r e c t  ea410 l i n k  10 earth. 
b u t  most o f  t h e  d a t a  were returned b y  r.lay th,ough one o f  the 
O i b t t * i s .  The I a n d r r  was a p p r o x i m a t ~ l y  3 rn across and a b o u t  2 
h igh.  Thr V i k i n g  Lander 2 r e a s r d  o p r r a t i n g  on A p r i l  11. 1 9 8 0 .  
f o r  d r t a i l e d  d e s c r i p t i o n  of t h r  V i k i n g  m i s s i o n  and 
rnp.r imonts see ‘ S c i e n t i f i c  R.suIts O f  t h e  V l k i n g  P r o j e c t . -  J. 
6cophya. Res.. v. 82, n. 28. 1 9 7 1 .  
DNESTIGAM)Is 
I M A 6 1 N 6  
-- -- --- M A R I N E R  4, LE16HTON----------------------------------- 
I N V E S T 1 6 1 1 1 0 l  NAME- MARS TV CAMERA 
NSSDC I D -  6 4 - @ 1 1 1 - 0 1  I N V E S l I S A l I V E  PROSRAM 
CODE EL-4 .  S C I E N C E  
I N V E S T I 6 A T I O N  D I S C I P L I N E ( S )  
P L A N E l O L O S T  
P E R S O N N E L  
r i  - 1.0. LEISHTON C A L l f  I N S T  OF T E C H  
B R I E F  D E S C R I P I I O N  
The mars t . l e r i s i o n  eiperimrnt 1.1 d e s i g n e d  t o  o b t a i n  
photographs of  t h o  M a r t i a n  surface and lelr..ter them t o  ..ith. 
The 1 v  subsyft.. ronsts1.d o f  (1) a Caaseprain n.rror-mglo 
r e f l * r t i n g  t e l r s c o p .  w i t h  30.5-rm effective focal  length a n d  
a 1.05- b y  1.05-dep f i e l d  o f  view. (2 )  a s h u t t e r  and f i t t r r  
assmmbly t h a t  had 0-08- a n d  0 . 2 0 - ~  t.pOaur. t i m e s  and uaed rrd 
and O m e n  l i t t r r s .  (3)  a slow scan r i d i c o n  tube. w i t h  a 0.22- 
b y  0.22-in. sq target .  v h i c h  t r a n a l a t r d  t h r  o p t i c a l  image i n t o  
an . l e c t r i c a l  v i d e o  sipn.1, a n d  ( 4 )  related . l .c l ron ics 
i n e l u d i n g  a T V  d a t a  encoder. O n  J u l y  14. 1 9 6 5 .  a t  0018 U l .  t h r  
plctu,. r r C O r C i n g  srgurnce COmmenCmd. V i d i c o n  O u t p u t  u n d e r r e n t  
a n a t o g - t o d i g i t a l  c o n r r r s i o n  and d a t a  stored a t  2401000 
b i t s  per  p i r t u v c  on a t i o - t r a c k r  114-in.. 3 3 0 - f t  long. magn.tir 
t a p e  l o o p  on t h e  s p a c e c r a f t .  110 o f  e v e r y  t h i r e  p i c t u r e s  t a k e n  
were r e c o r d e d  on t h r  tape. r e s u l t i n g  i n  a c h a i n  of P a i r s  o f  
o v e r l a p p i n g .  a l t e r n a t r l y  f i l t e r e d  p i c t u r e s  r # t r n d i n g  a c r o a s  t h e  
d i r k  o f  Mar.. Da ta  were t r a n s m i t t e d  after o c c u l t . t i o n  of t h r  
s p . ~ e c r a f t  by M a t s  b y  t h e  r a d i o  subsyst r .  from J u l y  I5  t o  241  
1 9 6 5 .  and were p r o c e s s e d  i n  vr.1 t i m e  b y  a . 7 0 4 4 1 7 0 9 4  s y s t e m  t o  
f o r m a t  m a g n e t i c  t a p e s  o f  t h e  image d a t a  fnv p r o c e s s i n g  b y  t h r  
Ranger t r l e v i s i o n  p r o r e s s l n g  programs and f o r  c o n v c r a i o n  t o  
f i l m  r e c o r d .  Conversion f rom . l w t r i r a l  s i g n a l s  t o  an o p t i c a l  
image m a  p r r f o r m e d  b y  t h e  v idro- to-111.  r e c o i d a r  uatng  6 4  
shadrs.  The .xp.ri.cnt y i e l d e d  21 P i c t u r r s  p l u s  2 1  l i n r s  o f  
p i ~ t ~ r i  22. T h i s  p r r f o r m a n c r  i n d i c a t e d  a normal r r c o r d i n g  
sequmcr. Com~u1.1 p r o c * s s i n g  .rograms y i e l d i d  p h o t o g r a p h s  
w i t h  p i l a t e r  contra11 than the  raw image d a t a .  A d r t 4 i l . d  
d e s c r i p t i o n  c f  t h e  t e l e r i s i o n  .xpeii.ent. d a t a  p i o c r s s i n g .  and 
t h e  wmriour  v e r s i o n s  O f  t h e  p h o t o g r a p h y  ran b r  f o u n d  i n  t h e  J P L  
- M a r i n e r  M a r s  1 9 6 4  P r o j e c t  R.pOrtr  l e l r r i s i o n  E i p r r i m e n t r  P a r t  
1. I n v e s t i g a t o r s .  R e p o r t s -  o f  t h e  R a r i n r r  IY P i c t u r e s  o f  Mar.. 
T R  32-884. 1 9 6 1 .  
- ----- - M’lR1)ltR (, LEI6HTON-----------+----------------------- 
I N V E S T I S A T I O N  N A M E -  M A R S  7V CAMERA 
NSSDC I D -  6 9 - 0 1 4 1 - 0 1  I N V f S T I G A T I V E  P R O b R A 1  
CODE E L - 4 ,  S C l E N C E  
I N V E S T 1 6 A T I O N  D I S C l P L I N E ( S )  
P L A N E T O L O C I  
S P A C E C R A F T  COMMON HAME- VIKlNG 2 L A N D E R  
A L l E R N A T E  NAMES-  V I K I N G - A  L A N D E R  
4 8  
OR161NAf PAGE IS 
OF POOR QUALITY 
P E R S O N N E L  
P I  - R.B. L E I G H T O N  C A L I F  I N S T  O F  T E C H  
B R I E F  D E S C R I P T I O N  
Tu0 t r l w i s i c n  c...rasr one o f  medium resolution ( u i d r  
angle )  and t h e  o t h e r  o f  h i g h  I e S C l U t i O n  (narror  angle). were 
p a r t  o f  t h e  Mar ine,  6 s c i e n t i f i c  i n a t . u m r n t a t i o n .  The 
w i d e - a n g l e  camera. w h i c h  had f i e l d  o f  v i e r  o f  11 de9 b y  14 
de9 and a fOc.1 l e n g t h  o f  50 rmr ~nc0Dpass.d 100 t i w a  .CII 
sur face  a r e a  t h a n  t h e  narrow-angle came.. and was u s e d  only f o r  
near -encounter  p i c t u r e s .  The n8rror -ang l .  ca-era.  w h i c h  waa 
used f o r  b o t h  near- and f .r-cnrountrr P i c t u r e i r  had f o c a l  
l e n g t h  o f  508 ma anc p r o v i d * d  10 t i w e a  t h e  l i n e a r  r e s o l u t i o n  o f  
t h e  r i d e - a n g l e  L ~ V L I . .  Ca..ra shut t . ,~  were a l t e r n a t e d  and 
1ia.d t o  p r o v i d e  o v e r l a p p i n g  o f  t h e  r i d e - a n g l e  and 
n a r r o w - a n g l e  pictures. p r o v i d i n g  1 I  p i c t u r e s  from t h e  t i c  
syatens  (25  ne.r -cncount tv  and SO f a r - e n c o u n t e r ) .  The 
n r a r - e n c o u n t e r  pic1ur.a usre  t a k e n  between I3 " i n  59 s b e f o r e  
e r c o u n t e r  and 2 . i n  55 s a f t e r  encounter  a l o n g  t r a c k  t h a t  
c r o s s e d  t h e  equato i i .1  i o n t a  o f  t h e  p l a n e t  and i n c l u d e d  nany 
known l i g h t  and d a r k  f e a t u r e s  o f  t h e  M a r t i a n  s u r f a c e .  The 
f a r - e n c o u n t e r  p i c t u r e s  were o b t a i n e d  i n  tu0  s e r i e s  of 
o p e r a t i o n s .  In t h e  f i r s t  s e r i e s .  33  p i c t u r e s  were o b t a i n e d  
between 48 h and 28 h b e f o r e  encounter .  In t h e  second s e r i e s ,  
17 p i c t u r e a  I.IC o b t a i n e d  between 22 h and 7 h from r l o s c s t  
8 E p r O a ~ h .  The p i c t ~ r e  d a t a  "ere  erc0d.d and r e c o r d e d  w i t h i n  
t h e  o n b o a r d  t e l e v i s i o n  and d a t 8  storag .  aubayt tems.  f o r  t a c h  
P i C t U I e  p r o d u c e d  b y  t h e  Cameras. t h r e e  SepalmtC encoded 
r c r s i o n s  ICI. t r a n s . i t t e d  t o  e a r t h  -- a cornposit.  a n a l o g  v i d e o  
( C A Y )  p i c t u r e .  d i g i t a l  v i d e o  ( D V )  p i c t u r e .  and an e v e r y  
t u r n t y - e i g h t h  ( E T E )  d i g i t a l  D i l t Y I C .  V ideo r . c o n s t r u r t i o n  
r c n s i s t e d  o f  r o - b i n i n g  t h e  t h r e e  d a t a  s t m a m a  (CAW. DV. and 
F T E ) .  T h i s  g e n e r a t e e  v i d e o  d a t a  as  t h e y  * l i s t e d  coming O u t  o f  
t h e  camera heads. The teIem.tered v i d e o  .agn.tic t a p e s  were 
d i s p l a y e d  on a C R T  and p h o t o g r a p h e d  on 70-mm f i l m  t o  p r o d u c e  
t h e  rad images. They u s r e  a l s o  d i g i t a l l y  p r o c e s s e d  b y  an I B M  
360144 CO.pUter f o r  enhancement and by an I B M  360111 f o r  n o i a r  
r e m o v a l  t o  o b t a i n  t h e  r r r s i o n a  c o n t a i n e d  i n  data a e t s  -011. 
t h r o u g h  - 0 1 H .  D e t a i l e d  i n f o r m a t i o n  on t h e  d i g i t a l  p r o c e a s i n g  
p r o c e d u r e s  c a n  be f o u n d  i n  " D i g i t a l  Proc.ssing O f  t h e  M a r i n e r  6 
and 7 p i c t u r e s . '  1. C. R i n d f l e i s h  e t  a l .  J .  6eophya. Res. . v.  
16. p .  394-417, J a r u a r y  1971. A c c u r a t e  t i a j e c t O r y  and r e l a t e d  
g e o m e t r i c a l  d a t a  r a n  b e  f o u n d  i n  M a r i n e r  M a r s  1969 SimYl.ted T V  
P i c t u r e s  (Final). J. N. Campbell .  19101 w h i c h  1.5 i s s u e d  b y  
JPL.  
- - -_ -- - M A R I N E R  7, LEIGHTON----------------------.----------*-- 
I N V E S T I G A T I O N  N A M E -  M A R S  T V  CAMERA 
NSSDC I D -  69-0301-01 I N V E S T I G A T I V E  PROGRAP 
CODE E L - 4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P L A N E  1 CLOGV 
P E R S O N N E L  
P I  - R.B. L E 1 6 H T O N  C A L I F  I N S T  O f  T E C H  
B R I E F  D E S C R I P T I O N  
Two t c l c r i s i o n  v i d i c o n  cameras. one of  .-diu. r t a o l u t i o n  
( r i d e  a n g l e )  and t h e  o t h e r  r f  h i g I  r e a O l U t i O n  (narrow a n g l e ) .  
*e,. p a r t  o f  t h e  M a r i n e r  1 s c i e n t i f i c  i n s t r u m e n t s t i o n .  The 
w i d e - a n g l e  cam.r.. r h i c h  had a FOV o f  11 deg b y  1 4  deg and a 
f o c a l  l e n g t h  o f  5 0  . s r  encompaaaed IC0 times mare surface a r e a  
t h a n  t h e  n a r r o w - a n g l e  camera and 10s Used only f o r  
n e a r - e n c o u n t c r  p i c t ~ r e s .  The nar*cw-angle cameras w h i c h  "sa 
used f o r  b o t h  near-  a n d  f.r-tnCOuntcr P i r t u r c s r  had fora1 
l e n g t h  o f  508 II. a n d  p r o v i d e d  l o  t i w e s  t h e  l i n e a r  r . a o l u t i o n  o f  
t h e  r i d s - a n g l e  C ~ C I S .  C ~ C . .  s h u t t e r s  were a1tr rnst .d  and 
t i m e d  t o  PIOY~~C o v c i l . p p i n g  o f  t h e  w i d e - a n g l e  and narrow-ang le  
p i c t u r e s .  p r o v i d i r g  126 p i c t u r e a  fro. t h e  t w o  syst.ma (33 
n e a v - e n c o u n t e i  and 9 3  f a r - e n c o u n t e r ) .  The n.ar-mcOunler 
p i c t u r e s  Y C ~ C  t a k e n  b e t r e e n  20 m i n  26 8 b e f o r e  c l o s e a t  a p p r o a c h  
a r d  2 r i n  6 I a l t e r  cL0SC.t. approach a long  r o u g h l y  
n o l t h - s O ~ t h  COUIS. t h a t  3nt.VSLlt.d the  M a r i n e r  6 t r a c k  and 
i n c l u d e d  t h e  M a r t i a n  s o u t h  p o l a r  cap.  The f a r - e n c o u n t e r  
p i c t u r e a  were o b t a i n e d  i n  t h r e e  a e r i e a  o f  o p r r s t i o n a  between 68 
h and 5 h b e f o r e  i l o a ~ a t  approacb.  Two f r a r t i o n a l  p i c t u r e a  
"ere o b t a i n e d  a t  t h e  end o f  t h e  f i r s t  t w o  s e r i e s .  The p i c t u r e  
d a t a  i s r e  encoded and r e c o r d e d  w i t h i n  t h e  o n b o a r d  t e l e v i s i o n  
and d a t a  s t o r a g e  s ~ b s y i t e i s .  F o r  r i c h  p i c t u c e  p r o d u c e d  t y  t h e  
(.metas t h r e e  s e p a r a t e  encoded v e r s i o n s  were t r m a m i t t e d  t o  
e a r t h :  a c o m p o s i t e  a n a l o g  v i d e o  ( C A Y )  p i c t u r e .  I d i g i t a l  v i d e o  
( D Y )  P i c t u r C .  and an e v e r y  t w e n t y - e i g h t h  ( E T € >  d i g i t a l  p i c t u r e .  
v i d e o  r e c o n s t r u e t i o n  c o n s i s t e d  of c o m b i n i n g  t h e  t h r e e  d a t a  
s t reams (CAV, DV. a n a  E T E ) .  T h i s  ger.ra1.d i i d a o  d a t a  a s  t h e y  
C x i a t t d  c o m i n g  out  o f  t h e  cmmera heada. The tel.met.red v i d e o  
m a g n e t i c  t a p e s  b e r e  displayed O E  a C U T  and p h o t o g r a p h e d  on  
70-mm f i l m  10  P r o d u c e  t h e  raw imagea. They "ere  a l s o  d i g i t a l l y  
p r o r r r s r d  b y  a n  I B M  3 6 0 1 4 4  c ~ ~ p ~ t e i  f o r  .nhancem+nt and b y  an 
I e M  360115 f o r  n o i s e  rcnoval t o  o b t b i n  t h e  v e r s i o n s  c o n t a i n e d  
i n  d a t a  s e t s  - 0 l C  t h r o u g h  - 0 1 H .  D e t a i l e d  i n f o r m a t i o :  on t h e  
d i g i t a l  p i o c e s s i n g  p r o c e d ~ r ~ s  can b e  f o u n d  i n  D i g i t a l  
P r o r c l s i n g  o f  t h e  M a r i n e r  6 and 7 P i c t u 1 . 8 r '  1. C .  R i n d f l e i a h  
e t  a t . .  J. Gcophys. Res.. Y .  76. pp. 394-417, January  1971. 
A c c U I a t e  t r a j e c t c r y  and r . l a ted  9 e C r . t l i C a l  d a t a  can be f o u n d  
i n  M a r i n e r  M a r s  1969 S i m u l a t e d  T V  P i c t u r e .  ( F i n a l ) r  J. K. 
Campbel le  1 9 7 0 1  w h i c h  was i a a u e d  b y  J P L .  
N S S D C  I D -  11-051A-04 
P E R S O N N E L  
P I  - m. MASURSKV 
0 1  - 6. D E  YAUCOULEURS 
0 1  - J. L E D E R B E R G  
01 - Y .  THORPSON 
I N V L S T I C A T I V E  P R O 6 1 A M  
CODE EL-4. S C I E N C E  
US 6 E O L O C I C A L  S U R V E V  
U OF T E X I S .  AUSTIN 
S T A N F O R D  U 
B E L L C O R R r  I Y C  
B R I E F  D E S C R I P T I O N  
T h i s  r x p c r i n m t  c o n s l a t e d  o f  a 2- in .  r i d i r o n  t e l e r i a i o n  
camera w h i c h  t r a n s m i t t r d  p h o t o g r a p h y  f rom Mar.. I t  was a 
p h O t o ~ ~ t i i c 8 l l y  c a l i b r a t e d  i n a t r u m r n t  p r o v i d i n g  o v e r l a p p i n g ,  
s e l e c t i w . 1 ~  f i l t . i e d .  l o w - r e s o l u t i o n  p i c t u r e s  and b r o a d b a n d  
( u n f i i 1 c r . d )  h i g h - r e s o l u t i o n  p i c t u r e s .  each nes1.d i n  a 
l o r - r e a o l u t i o r  o v e r l a p .  0 0 t h  t y p e s  of  p i c t u r e s  h a d  
.purOximat.ly 1 100-  b y  38O-rlrment format.  and an 
Order-Of-magni tude d i f f e r e m .  i n  r e s o l u t i o n  b e t r e e n  them. 
R e s o l u t i o n  o f  500  m l T V  l i n e  and S P  ./TU l i n e  r e s u l t e d  f r o n  IOU 
(11 d.9 b y  1 4  d.9) and h i g h  (1.1 de9 b y  1.4 deg)  resolution 
p i c t u r e s  t a k e n  a t  a p c r i a p a i s  a l t i t u d *  o f  2000 k.. The 
o f f i c i a l  O r d e r i n g  system of i d . n t i f i r a t i o n  o f  p i c t u r e s  uaa b y  a 
9 - d i g i t  number c a l l e d  Data A u t o m a t i o n  S i t  ( D A S )  w h i c h  i a  
c h c o n o l o g i c a l  and a k i n d  o f  ti... More t h a n  1.300 p ic tu t .8  o f  
t h e  m a r t i a n  surfare .  t h e  M a r t i a n  a a t e l l i t e a .  S a t u r n .  and s t a r  
f i e l d s  a c q u i r e d  d u r i n g  t h e  m i s s i o n .  A v a r i e t y  o f  p i c t u r e  
enhancement t e c h n i q u e s  h8d b e e n  a p p l i e d  t o  th. o r i g i n a l  d a t a  
r e s u l t i n g  i n  more t h a n  30.000 p h o t o g r a p h a  b e i n g  a v a i l a b l e  
t h r o u g h  NSSDC.  Theae d i f f e r e n t  v e r s i o n s  o f  t h e  o r i g i n a l  
i m a g e r y  I.,. proc.aa*d u s i n g  t h e  R i s 8 i o n  T e s t  V i d e o  System 
( M T V S )  and t h e  Image Processing L a b o r a t o r y  ( I P L )  a t . J P L .  
I N V E S T l 6 A T I O N  NAME-  O R B I T E R  I M A G l N 6  
NSSDC I D -  75-0151-01 I N V E S T I G A T I V E  P R O 6 R A M  
CODE E L - 4 I C O - O P .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P L A N L T A R V  A T R O S P H E R E S  
P L A N E T O L O G V  
P E R S O N N E L  
T L  - n.H. 
i n  - Y . A .  
i n  - H. 
in - T.C. 
i n  - K.R. 
i n  - J.E. 
i n  - K . A .  
i n  - 0.1. 
i n  - L.A. 
i n  - J. 
T P  - 6.1. 
TM - J.A. 
T l l  - R .  





C U T l S  
DUXBURY 
BLASIUS 
S R E E L E Y  
G U E S T  
HOYARD 
s n i i H  
S O D E R B L O M  
V E V E R N A  
Y E L L M A N  
US 6 E O L 0 6 1 C A L  SURVEY 
L O Y E L L  O B S E R V A T O R V  
US G E O L O G I C A L  S U R V E Y  
N A S A  H E A D O U I R T E R S  
S C I E N C E  APPL.  INC 
N A S A - J P L  
S C I E N C E  APPL.  I N C  
I R I I O N A  S T A T E  U 
U O F  LONDON 
US 6 E O L 0 6 1 C I L  SURVEY 
U O F  A R I L O N A  
US 6 E O L O 6 l C A L  SURVEV 
C O R N E L L  U 
N A S A - J P L  
B R I E F  D E S C R I P T I O N  
The V i k i n g  u i a u a l  i m a g i n g  aubsyatem ( V I S )  ronsis1.d of 
t i i n  h i g h - r e s O l U t i O n r  a l o r - a r m  t e l . r i a i o n  f r a m i n g  cam.ies 
mounted On t h e  acan P l a t f o r m  o t  e a c h  o r b i t e r  w i t h  t h e  o p t i c 8 1  
axes  o f f s e t  by 1-38 deg. Each O f  t h e  tu0  i d e n t i c a l  cameras On 
each o r b i t e r  had 475-mm fw.1 l e n g t h  1.l.acop.; a 37-mm 
d i a m e t e r  r i d i r o n .  t h e  c e n t r a l  s.ction o f  rh ' i ch  vaa  .canned i n  
r a s t e r  f o r m a t  of  1056 l i n e s  b y  1182 samples; and s i x  c o l o r  
f i l t e r s  t o  relfrlct t h e  sp.Cti.1 bandpass O f  an #.age 10 
1i.it.d p o r t i o n .  o f  t h e  n.ar-visu.l r e s p o n s e  Ch.ract.rtst ics. 
Each f i e l d  o f  v i e r  was 1.54 d.g z 1.69 dep w i t h  each pictu,. 
c l e m e n t  ( p i x e l )  s u b t e n d i n g  2 5  m i c r o r a d i a n 8 .  The a l i g h t  o f f a e t  
c f  t h e  O p t i c a l  axes and t h e  a l t e r n a t e  a h u t t e t i n g  mode o f  
o p e r a t i o n  ( t h e  *ntrrw.l b e t w e r n  f rames  b e i n g  4.48 s) urorid.d 
o v e r l a p p i n g .  w i d e - a i a t h  coverage o f  t h e  aurface. I n d i v i d u a l  
i m i g e a  a r t  i d e n t i f i e d  by p i c t u r e  number ( P I C N O ) .  w h i c h  i a  a 
u n i q u e  i d e n t i f i e r  o f  t h e  scene. E l e m e n t a  o f  t h e  P I C N O  a r e  .a 
f o l l o r s :  t h e  f i v i t  t h r r r  d i g i t s  d e n o t e  t h e  r e v o l u t i o n  ( R E V )  
d u r i n g  u h i r h  t h e  image was a h u t t e r c d i  t h e  1.tter A i s  V i k i n g  
O r b i t e r  I r  B i s  Y i k i n g  O r b i t e r  2; and t h e  1.81 t w o  d i g i t s  a r e  
t h e  frame number. O p e r a t i o n  o f  t h i s  e x p e r i m e n t  I.. t e r m i n a t e d  
on Auguat 1. 1980. 
---- - - - V I K I N G  2 O R B I T E R ,  (ARR--'------------------------------ 
I N V E S T I G A T I O N  N A M E -  O R B I T E R  I M A G I N G  
NSSDC I D -  15-083A-01 I N V E S T I G A T I V E  PROGRAR 
CODE E L - 4 I C O - O P ,  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N F ( S )  
P L A N L T A R V  ATMOSPHERES 
P L A N E T O L O 6 1  
4 9  
PERSONNEL 
TL - a.m. 
i n  - Y.A. 
i n  - H.  
i n  - 1.1. 
i n  - T.C. 
i n  - K.R. 
T U  - 6.1. 
T I  - 1. 
1 M  - J.E. 
T I  - K.A. 
Tn - L.A. 
1 M  - J.B. 
i n  - 8.1. 
i n  - J .  
CARS 
B u n  
MASURSKV 
B R l G G S  
C u l l s  
D U I B U R V  
B L A S I U S  
G R E E L E V  
G U E S T  
HOUARD 
S M I I H  
SODERBLOM 
VEVERKA 
Y E L L I A N  
S C I E N C E  A W L .  1 N C  
N,A SA - J  PL 
S C I E N C E  APPL.  I N C  
A R I Z O N A  S T A T E  U 
U OF L O N D O N  
US G E O L O G I C A L  SURVEY 
U O F  A R I l O N A  
US G E O L O G I C A L  SURVEV 
C O R N E L L  U 
N A S A - J P L  
B R I E F  D E S C R I P T I O N  
l h e  V i k i n g  v i s u a l  i b a g i n g  IUbsyste.  ( V I S )  c o n s i s t e d  o f  
t r i n  h i g h - i * s O I u t i C n r  s low-scan  t e l e v i s i o n  f r a m i n g  c a m e r a s  
mounted on t h e  scan p l . t f O l .  o f  t a c h  o r b i t e r  r i t h  t h e  O p t i c a l  
a x e s  o f f s e t  b y  1 . 3 8  aeg. Each  o f  t h e  two  i d e n t i c a l  cameras on 
each o r b i t e r  had 1 4 7 5 - m m  f o c a l  l e n g t h  t t l e s c o p e ;  1 3 7 - m m  
d i a m e t e r  r i d i r o n ,  t h e  c e n t r a l  s e c t i c n  o f  w h i c h  was scanned i n  
r a s t e r  f o r m a t  o f  1 0 5 6  l i n e s  b y  1 1 8 2  samples; and si .  c o l o r  
f i l t t r s  t o  I C = t l i C t  t h e  S p e c t r a l  b.ndp.SS O f  an image t O  
L i m i t e d  p o i t l o n s  c t  t h e  c a m e r a s '  n e a r - v i s u a l  I e s p O n S r  
c h a r a c t e r i s t i c s .  E a c h  f i e l d  o f  r i e u  was 1 . 5 4  deg a 1 . 6 9  deg 
r i t h  each  D i c t u m  e lemen t  ( p i l e 0  s u b t e n d i n g  2 5  m i c r o r a d i m s .  
The s l l g h t  O f f s e t  o f  t h e  O p t i c a l  ..e. and t h e  a l t e r n a t e  
s h u t t e r i n g  mode o f  o p e r a t i o n  ( t h e  i n t e r v a l  b c t I c e n  tr.mes b e i n g  
4.48 s) p r o v i d e d  o v e r l a p p i n g .  r i d e - . l a t h  <Owerage o f  t h e  
( P I C N O ) .  w h i c h  i s  a u n i q u e  i d e n t i f i e r  o f  t h e  scene. E l e m e n t s  
o f  t h e  P I C N O  a r e  .I  f o l l o w s :  t h e  f i r s t  t h r e e  d i g i t s  d e n o t e  t h e  
r e v o l u t i o n  ( R E V )  d u r i n g  w h i c h  t h e  image was s h u t t e r e d :  L e t t e r  a 
i s  V i k l n g  O r b i t e r  1. B i s  V i k i n g  O r b i t e r  2; and t h e  l a s t  two  
d i g i t s  a r e  t h e  frame number. 
------- " I K I N G  1 L"#DER, I"T(H--------------------------------- 
I N v E S l l G A T I O N  N M E -  L A N D E R  1 M A 6 1 N G  
NSSDC I D -  1 5 - 0 1 5 C - t 6  I N V E S T l G A l l V E  P R O G R A n  
Surfar.. I n d i v i d u a l  images . I C  i d e n t i f i e d  b y  p I C t U r C  number 
CODE EL-). S C I E N C E  
I N V E S I I C A l I D N  D I S C I P L I N E ( S 1  
P L A W E T A R V  A T M O S P H E R E S  
M E l E O R O L O G V  
P L A N E T O L O O Y  
P E R S O N N E L  
TL - 1.1. I U l C H ( D E C E A S E D 1  
TM - C. SAGAN 
111 - A.B. B I N D E R  
i n  - E.C. noanis  
i n  - F.O. MUCK 
i n  - s. LIEBES. J R .  
i n  - J .E. POLLACK 
T I  - E.C. L E V l N l H A L  
TM - R.E. A R V I D S O N  
N A S A  H E A D P U A R T E R S  
C O R N E L L  U 
U OF K I L L  
US G E O L O G I C A L  SURVEV 
N A S A - L A R C  
N U C L E A R  R E G U L A l O R V  Con 
S l A N F O R D  U 
N L S A - A R C  
Y A S H l N G l O N  U 
B R I E F  D E S C R l P l l O N  
The I a n d t r  i m s g i n g  e .pe r imrn t  r i r u r d  t h e  scene 
s u r r o u n d i n g  t h e  l ander .  t h e  s u r f a r t  samnler and o t h e r  p a r t s  O f  
t h e  l ander .  t h e  sun. Phobos. and Dei.0. t o  p r o v i d e  d a t a  t o r  
op.r.tion.L pu.poses and f o r  g e c l c g i c ~ l  and m e t ~ o m l c g i c a l  
i n v e s t i g a t i o n s .  l r o  s c a n n i n g  ca.er .sr  c a p a b l e  o f  r e i o l r i n g  
0.04 deg  ( h i p h - r . r o l u t i o n )  o r  0 . 1 2  dcg ( l o w - r c r o l u t i o n .  r o l o r r  
and I n )  y e r e  Used c n  e a c h  l a r d e r .  E a c h  image a r c u i r r d  c o v e r e m  
a v e r t i c a l  f i e l d  O f  20 d.9 ( h i g h - r e s o l u t i o n )  01 6 1  deg 
( L o w - r e s o l u t i o n ,  c o l o r r  and  I n )  wnd a h o r i z o n t a l  f i e l d  t h a t  was 
r0m.mdablc f ro.  2.5 d e g  t o  342.5 deg i n  2.5-de9 i n t r c . rn t s .  
Images w c e  a r q u i r e o  f r o m  4 0  dcg . t C V I  t h e  nomir.1 h o r i z o n  t o  
6 0  deg b e l o u r  and I ~ I C  commandable i n  IO -drg  i nc remen ts .  The 
c..eras were mounted 1.3 above t h e  n o m i n a l  L a n d i n g  p l a n e  and 
111. Capab le  O f  v i e w i n g  110 f0Ctg.d. and mast O f  t h e  a r e a  
r r r . s s i b l e  t o  t h e  s u r f a c e  samp le r .  The t u 0  cameras #*IC 
S e p a r a t e d  b y  0.8 R e  and s t c r e o s c o F i c  p i c t u r e s  were o b t a i n e d  
over  most  o f  t h e  scene .  B l a c k - a n d - w h i t e  images i n  e i t h e r  l o w  
01 h i g h  r r r o l u t i c r  i n r l u d Q d  r a d i a t i c n  u a v e l e n g t h s  f rom 0.4 t o  
1.1 m i r r o m e t r r s .  l h c  use O f  a s i n g l e  d e t e c t o r  t o  image an 
e n t i r e  f r a m e  a l l o r e d  a r e l a t i w e  r a d i o m e t r i c  a c c u r a c y  o f  p l u s  or  
minus  1 0  p e r c e n t .  For  more i n f o r m a t i o n  c o n c e r n i n g  t h e  caaeras ,  
see muck e t  a l . .  Space Sc ience  I n s t r u m e n t a t i o n .  Y. 1, 0. 
1 8 9 - 2 1 4 .  1 9 1 5 .  _ _ _ _ _ _ _  V l K l N G  2 LANDER,  MulCH--------------------------------- 
I h v E S l l G A l 1 0 N  N A n E -  L A N D E R  1 n A G I N G  
NSSDC ID- 1 5 - 0 8 3 C - 0 6  I N V E S l 1 6 A l 1 V E  PROGRAM 
CODE EL-4. S C I E N C E  
I N V E S T 1 6 & l I O N  D I S C I P L I N E  ( S )  
P L A M E T A R Y  A l I I O S P H E R E S  
M E l E O R C L O G V  
P L A N  E l  OL 06 1 
P E R S O N N f L  
1 L  - 1.1. R U T C H ( D E C E A S E D )  
TU - C. SAGAN 
T U  - A . 0 .  B I N D E R  
T I  - E.C. M O R R I S  
T I  - E.C. L E V I N T H I L  
T I  - 5 .  L I E B E S ,  J R  
T U  - J.B. P O L L A C K  
i n  - F A .  MUCK 
i n  - R.E. ARVIDSON 
N A S A  H E A D Q U A R T E R S  
C O R N E L L  U 
U OF K I E L  
U S  G E O L O G I C A L  SURVEY 
N A S A - L A R C  
I U C L L A R  REGULAlOPV COR 
S l A N F O R D  U 
N A S A - A R C  
Y A S H I N G l O N  U 
e R l E F  D E S C R I P T I O N  
The l a n d e r  i m a g i n g  t x p e r i a c n t  v i e r e d  t h e  scene 
surroundino  t h e  l a n d e r .  t h e  s u i f . c t  sampler and o t h e r  p a r t s  O f  
t h e  lander.  t h e  sun, Dcimor. and Phobos t o  p r o v i d e  d a t a  f o r  
c p c r a t i o n l l  E U r p o s C s  and f o r  geologic.1 and .atcorologirz.L 
i n v e s t i g a t i o n s .  Two s c a n n i n g  cameras.  c a p a b l e  o f  r e s o l v i n g  
0.04 d c g  ( h i g h - - . t s 0 1 u t i o n I  01 0.12 dcg ( L o r - i c r o l ~ t i o n ~  cola,, 
a r c r t i r a l  f i e l d  of 2 0  de9  ( h i g h - r c ~ o l u t i o n )  o r  6 0  deg 
( l o r - r e s o l u t i c n ,  r o l o r r  and I R )  and a h o r i z o n t a l  f i e l d  t h a t  #as  
ro.mandablc f r o m  2.5 dcg t o  342.5 dcg i n  2.5-deg i n c r e m e n t s .  
I.agCS Were a c q u i r e d  fro. 4 0  dCg above t h e  n o m i n a l  h o r f z o n  t o  
bo deg  below, and were romm.nd.bla i n  1 0 - d r g  i n c r e m e n t s .  The 
C..CI.S "ere mounted 1.3 above t h e  n o m i n a l  l a n d i n g  plane a n d  
itre r a p a b l e  o f  v i c r i n g  t u 0  t o o t p a d s  and most o f  t h e  a r e a  
a c c e s s i b L I  t o  t h e  s u r f a r e  r a n p l e r .  l h c  t w o  cameras 
Separa ted  b y  0.8 m e  and StCreOSCOpiC p i r t u r c s  were o b t a i n e d  
o v e r  most o f  t h e  scene. B L a c k - N v d - r h i t r  i.apci i n  e i t h e r  l o r  
0 .  h i g h  r c r o l u t i ~ n  i n c l u d e d  v a d i a t i o n  w a v e l e n g t h s  f r o m  0.4 t o  
1.1 mic romete rs .  The use o f  a s i n g l e  d e t e c t o r  t o  iwage  an 
e n t i r e  frame a l l o u t d  a r e l a t i v e  r a d i o m e t r i c  a c c ~ r a c y  of  p l u s  o r  
minus  1 0  1. f o r  more i n f o r m a t i o n  rancernlng t h e  c a m ~ r a s .  see 
H u C k  et a t . ,  space Sc ience  1 n s t r u m c n t a t i o n .  Y .  1, pp.  1 8 9 - 2 4 1 .  
1 9 7 5 .  
and I R )  IeIC used On Cath  lander .  Each image a c q u i r e d  r 0 Y e I C d  
P A R T I C L E S  AND F I E L D S  
I N V E S T 1 b A l l O N  N A M E -  H E L I U I  ( IAGNETOI IPTER 
NSSDC I D -  6 4 - 0 7 T A - 0 2  I N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 r  S C I E N C E  
P E R S O N N I L  
P I  - E.J. S I I I T h  
l N V E S l l G A T l O N  D I S C I P L I N E ( S 1  
P A R l l C L E S  AND F I E L D S  
I N l E I I P L A N E T A R Y  P H Y S I C S  
N A S A - J P L  
B R I E F  D E S C R I P T I O N  
A wector l o r - f i e l d  h e l i u m  m.gnCtO.ete1. n o t  t o  be 
confused w i t h  t h e  r u b i d i u m  vapor  o r  h e l i u m  vapor m.gnCtOmeterr 
11s used t o  measure t h e  i n t e r p l a n e t a r y  m a g n e t i c  f i e l d .  The 
t h r e e  components O f  t h e  f i e l d  were measured C s s e n I i a l L y  
si.ult.n.ously b u t  l a t e r  t r a n r ~ i t t c d  s e q u e n t i a l l y .  Each  
o b s e r v a t i o n  r e p r t r m t c d  an average  o v e r  ~ p ~ r o ~ i m a t ~ l y  1 I. The 
r ~ s p 0 1 1 s C  dropped  3 dB f o r  f r e q u r n r i c s  O f  1 Hz. and h i g h e r  
f r e q u e n c y  i n f o r m a t i o n  MIS e s s e n t i a l l y  l o s t .  I n  each  d a t a  
frame. f o u r  ~ ~ c t o r  m r a r u r c m c n t r  were made s e p a r a t ~ d  b y  
i n t e r v a l s  O f  1.5, 0 . 9 .  and 2.4 I. The who le  frame w a s  r e p e a t e d  
e v e r y  12.5 I. T h e r e  was an u n c e r t a i n t y  o f  plus o r  minus  0.35 
nT p e r  rooponen t .  NSSDC has  a l l  t h e  d a t a  f rom t h i s  e x p e r i m e n t .  
M o s t  O f  t h e  d a t a  f r o m  t h i s  i n v e s t i g a t i o n  was o f  t h e  
i n t e r p l a n e t a r y  reg ion .  b u t  some d a t a  were o b t a i n e d  a t  M a r s .  
U L T R A V I O L E T  
l N V E S T l G A l l O N  N A M E -  U V  S P E C T R O I I E T E R  
NSSDC I D -  6 9 - 0 1 4 A - 0 4  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C l P L I N E ( S )  
P L A N E T A R V  A l I O S P H E R E S  
P E R S O N N E L  
P I  - C.A. BARTH 
01  - C.U. HORD 
0 1  - J.B. P E A R C E  
U O F  COLORADO 
U O F  C O L O R A D O  
R A D I O P H V S I C S .  I N C  
B R I E F  D E S C R I P T I O N  
S p e c t r a l  measurements were made o f  t h e  U V  r a d i a t i o n  
e m i t t e d  f rom t h e  U4rti.n a tmosphere  dmc t o  resonmce s c a t t e r i n g  
E t  s o l a v  r a d i a t i o n  110.  t h e  upper  atmosphere, r i s o n m c e  
r e r a d i a t i o n .  f l u o r e s r c n r r r  and PhDtoCLeCtlOn e x c i t a t i o n  o f  
n e u t r a l  and i o n i c  c o n s t i t ~ e n t s  found  i n  t h e  lower  p a r t  o f  t h e  
atmosphere. The f o l l o u i n g  parameters  were de te rm ined :  t h e  
~ i e s i n c e  o f  c e r t a i n  atoms. i o n s  and m o l r r u l e s  i n  t h e  upper  and 
l o r e .  atmOsphire.  t h e i r  r t r p e c t i r e  s c a l e  h e i g h t s .  t h e  degree of 
a t m o s p h e r i c  R a y l c i p h  s c a t t e r i n g  due  t o  c a r b o n  d i o n i d e -  and 
s u r f a c e  r e f l e c t i v i t y  i n  t h e  UY. T h e  i n s t r u m e n t  w a s  an 
5 0  
E t e i t - F a s t i s  s c a n n i n g  f l 0noch r0mato r  w i t h  d u a l  p h o t o m u l t i p l i e r  
det .ctOisr used i n  t h e  f o c a l  Dlwr.  of r o f l r r t i n g  plwn.tary 
coronogrwph. I n c o m i n g  l i g h t  p a s s e d  t h r o u g h  a b a f f l e d  l i g h t  
shade wnd s t r u c k  t h e  p r i m a r y  t e l e s c o p e  m i r r o r ,  w h i c h  focused 
t h e  l i g h t  t h r o u g h  a p r e s l i t  Ontc 8 s.cOndary u i r r o r .  F r o m  
t he re .  t h e  l i g h t  us. tocu%ed o n t o  t h e  m t r m r e  s l i t  O f  t h e  
spCctrO.etCr. E n t e r i n g  t h e  s p e c t r o m e t e r ,  t h e  r w d i a t i o n  was 
c o l l i m a t e d  b y  t h e  f i r s t  h a l f  o f  t h e  ,Eb.rt m i r r o r  On to  8 
d i f f r a c t i o n  g r a t i n g .  D i f f r a c t e d  l i g h t  u s  t h e r  focused  o n t o  
e x i t  s l i t s  b y  t h e  second  h a l f  o f  t h e  E b e r t  m i r r o r .  A s e p a r a t e  
r i f t  s l i t  was p r o v i d e d  f o r  e a c h  O f  t h e  two  det.CtOrs. The 
p o s i t i o n  O f  t h e  s p e c t r a l  images w i t h  r e s p e c t  t o  t h e  e x i t  s l i t s  
was r o n t r n l l e d  b y  r y c l i c a l l y  s c a n n i n g  t h e  g r a t i n g .  w i t h  a scan 
i r o n  lor-  t o  h i g h - r w v c l c n g t h  t a k 1 P g  2.82 s r  and  t h e  g r a t i n g  
r e t u r n  t a k i n g  0.18 I. The r i v e l e n g t h  r e g i o n  f rom 1 9 0 0  A t o  
4 3 0 0  A was c0vt i .d  i n  f i r s t  o r d e r  as seen b y  Cne of t h e  two 
s l i t s .  and t h e  rwnge f r o m  1100 A t o  2100 A measured i n  second 
order b y  t h e  o t h e r .  The p h o t O . u l t i p l i e r  d e t e c t o r  used f o r  t h e  
l o n g - r a v w l c n g t h  r w r g e  Opera ted  i n  t b c  g a i n  modes. so t h a t  V a l i d  
m e w s u r e i m t s  c o u l d  be made over t h e  e n t i r e  d y n a f l i c  r m g e  f r om 
100 t o  1 0 1 0 0 0  R a y l e i g h s .  The S F e L t r a t  r e r o i u t i o n  O f  t h e  
i n s t r u m e n t  was 2 0  A a t  2950 A i n  f i r s t  o r d e i .  A s p e ~ t r u m  1.5 
produced  e v e r y  3 s r  and c o n t a i n e d  6CO vwlurs  f r c n  t a c h  o f  t h e  
t u 0  d e t e c t o r s .  T h i r t y - s i .  v a l u e s  H e r e  used as  f i d u c i a l  p e r i o d  
mcwsur...nts and 564 f o r  s p e c t r a l  measUrem.nts. M e a s u ~ ~ m e n t s  
o f  Lymwn-alpha r a c i a t i o n  a t  1216 A were a l s o  taken  a f t e r  
encoun te r .  L L I S  t h a n  3 0  .in O f  d a t a  " e r e  O b t a i n e d  from b o t h  
channe ls  d u r i n g  t h e  M a r i n e r  6 n e a r - e n c o u n t e r  .quatar i . l  s c a n  on  
J u l y  31. 1969. The u u a l i t y  o f  t h e  Oat. 1.8 c o m ~ w r a b l r  t o  t h e  
b e s t  o b t a i n e d  b y  r o c k e t s  i n  t h e  13O-km-.nd-.bore r e g i o n  o f  t h e  
e a r t h ' s  atmosphere. More e x p e r i m e n t  d c t w i l s  can  be found i n ,  
' C a r i n r r  6 and 1 u l t r a v i o l e t  Spectrometers.-  J. 0. PC~ICC. e t  
a1.r A p p l i e d  O p t i c s .  Y .  10. n. 4, A p r i l  1911. 
------- M A R I N E R  1, BIRTH------------------------.- .-------------- 
INVESTIGATION NAME- UV SPECTROMETER 
NSSDC I D -  69-0301-04 INVESTIGLTIVE PROSRAM 




P I  - C.A. B A R T H  U O f  COLORADO 
01 - C.Y. HORD U O F  COLCRADO 
01 - J .B .  PEARCE RADIOPHYSICSI INC 
BRIEF DESCRIPTION 
S p e c t r a l  newsurements were *ad+ O f  t h e  UV r a d i a t i o n  
e m i t t e d  f rom t h e  M a r t i a n  at.0sph.i. due t o  resonance  s c a t t e r i n g  
O f  s o l a r  r a d i w t i c n  f r o m  t h e  u r c e r  a tmosphere r  resomanee 
r c iad i . t i on .  f luor.srence. and p h o t o e l e c t r o n  e a c i t a t i o n  o f  
n e u t r w l  and i o n i c  c o n s t i t u e n t s  found  i n  t h e  l o w e r  p a r t  o f  t h e  
a taosphere .  The tO lLOYing  Paramete rs  were d e t e r m i n e d :  t h e  
prts.ncc o f  c e r t a i n  atoms.  i o n s  and . a l ~ c u l ~ s  i n  t h e  upp.v *PO 
l o r e r  atmosphere. t h e i r  r e s p e c t i v e  s c a l t  h e i g h t s .  t h e  degree o f  
atmoiph.r ic R a y l e i g h  s c w t t e r i n p  due t o  c a r b o n  dio.id.r and 
s u r f a c e  r c f l e c t i w i t y  i n  t h e  UV. l h i  i n s t r u m e n t  LIS an 
E b e r t - F a s t i e  s c a n n i n g  m o n o r h r o ~ w t o .  w i t h  d u a l  p h O t O m u l t $ p l i e r  
d e t e c t o r s  used i n  t h e  f o c a l  D I w ~ .  o f  a r e f l e c t i n g  p l a n e t a r y  
cc ionograph .  I n c c m i ~ g  l i g h t  p i s s e o  t h r o u g h  1 b a f f l e d  l i g h t  
shade and s t r u c k  a p r i m a r y  t e l e s c o p e  m i r r o r  t h a t  f0CUs.d t h e  
l i g h t  t h r o u g h  a p r s - s l i t  On to  a %econdary  m i r r o r .  Ffo. t he re .  
t h e  L i g h t  was f o c u s e d  o n t o  t h e  e n t r a n c e  s l i t  o f  t h e  
s p e c t r o m e t e r .  E n t e r i n g  t h e  sp i c t r cm. tev r  t h e  r a d i a t i c n  ~ l s s  
C o l l i m a t t d  b y  t h e  f i r s t  h a l f  o f  t h e  E b e r t  m i r r o r  On to  s 
d i f f r a c t i o n  g r a t i n g .  D i f f r a c t e d  l i g h t  was t h e n  f o c u s e d  o n t o  
-,it s l i t s  b y  t h e  r.cond h w l f  o f  t t e  E b e r t  m i r r o i .  A s e p a f a t e  
e x i t  a t i t  was p r o v i d e d  f o r  each  o f  t h e  two d e t e c t o r s .  The 
p o s i t i o n  o f  t h e  s p e c t r a l  images r i t h  r e s p e c t  t o  t h e  e x i t  s l i t s  
was c o n t r o l l e d  by c y c l i c a l l y  s c a n n i n g  t h e  g r a t i n g ,  w i t h  scan 
f r o *  Lou- t o  h i g h - w a r e l c n g t h  t a k i r g  2.82 s r  a r d  t h e  g r a t i n g  
r e t u r n  t a k i n g  0.18 s. T h e  ~ a v e l e n g t h  r e g i o n  f r o m  l 9 D D  A t o  
4 3 0 0  A I D 8  Covered i n  f i r s t  O l d e r  a s  Seen b y  0°C o f  t h e  t u 0  
s l i t s .  and t h e  r a r O I  f ro .  1 1 D O  A t c  2100 a measured i n  I C C C ~ I  
Order  by t h e  o t h e r .  The p h o t o m u l t i p l i e r  d e t e c t o r  used f o r  t h e  
long-~.v.l.ngth r a n g e  O p e r a t e d  i n  two g a i n  modes s o  t h a t  v a l i d  
measYrCI.nts c o u l d  be made over  t h e  e n t i r e  dynamic  range f r o m  
100 t a  101000 R w l c i g h s .  The s p e c t r a l  r e s o l u t i o n  o f  t h e  
i n s t r u m e n t  uas 2 0  A a t  2950 A i n  f i v s t  o r d e r .  A s p e c t r ~ m  was 
Produced  evcry  3 wnd COntB ined  6CO va lues  f r o m  each  o f  t h e  
two d e t e c t o r s .  T h i r t y - s i r  v a l u e r  b e r e  Usad as  f i d u c i a l  ~ c r i c d  
.essur*msnts and 5 6 4  for s p e c t r a l  measuremmts .  neasucements 
O f  Lyman-a lpha  r a d i a t i o n  a t  1216 A were a l s o  t a k e n  .way f ro .  
e n c o u n t e r .  Less  t h a n  3 0  r i n u t e s  c f  d a t a  were o b t a i n e d  f r o m  
b o t h  c h a n n e l s  d u r i n g  t h e  M a r i n e r  1 n e w t - e n c o u n t e r  scan o f  h i g h  
L a t i t u d e  and polwr r e g i o n s  i n  t h e  M a r t i w n  s o u t h e r n  hemisphere  
O n  Augus t  5. 1969. The U u a l i t Y  o f  t h e  d a t a  I.. ro.p.rwblr t o  
t h r  b e l t  o b t a i n e d  b y  sound ing  r o c k e t s  i n  t h e  130-k.  and a b c v e  
r e g i o n  o f  t h e  e a r t h ' s  atmosphere. A d d i t i o n a l  e x p e r i m e n t  
d e t a i l s  can  b e  found i n  ' n a r i n s r  6 and 1 u l t r a ~ i o i e t  
S P C c t r O m e t e r s ~ "  1. 8 .  Pearce. e t  a t . .  A p p l i w d  Op t i cs ,  V .  IO. n. 
4, A p r i l  1911. 
- - -_-_ - RARlNER p, B~s,"-------------------------------------- 
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U O F  COLORADO 
BRIEF DESCRIPTION 
The M a r i n e r  9 u l t r a v i o l e t  s p e c t r o m e t e r  (UVS) e x p e r i m e n t  
"8% deS igncd  t O  r r r r l v e  UV r a d i a t i o n  ( 1 1 0 0  t o  1 5 2 0  A )  fro. t h e  
S u r f a r e  and .t.OsphCrC O f  Mars, Scan s e l e c t e d  bands O f  t h i s  
r a d i a t i o n .  and p r o v i d e  an i n t e n s i t y  ra lur  as f u n c t i o n  of 
~ a v e l e n g t h  o n  t h e  b a s i s  o f  scan-cycle t i n e .  The s c i e n t i f i c  
o b j e c t i v e s  o f  t h i s  c.perim*nt f e l l  i n t o  t u 0  b r o a d  r a t e p o r i e s .  
UV cai t0gr.phy and UV aeronomy. The UV c a r t o g r a p h y  inuo1v.d 
neasuremen ts  i n  t h e  UV o f  t h e  (11 l o c a l  a t m s p h e r i c  PIIS%U,~ 
over  t h e  m a j o r  portion o f  t h e  p l a n e t .  (21  l o c a l  ozone 
C o n r c n t r l t i o n .  ( 3 )  nave o f  da rken ing ,  ( 4 )  u a i i w b i l i t y  o f  
s u r f * c e  f s a t u r r s .  (51  yellor c louds .  b l u e  h a z e r  and b l u e  
c l e a r i n g ,  and (61  10c.l v.ri.tions i n  t h e  oxygen-ozone 
i b u n d a n c c s  f c r  d e t e c t i n g  s i g n s  o f  b i o l o g i c a l  a c t i v i t y .  The Uv 
aeronomy i n w o l v e d  m e a s w e m e n t i  i n  t h e  UV o f  t h e  (1) c o m p o s i t i o n  
and s t r u c t u r e  o f  t h e  upper  a tmosphere  as  a f u n c t i o n  o f  
L a t i t u d e ,  1onl) i tude. and ti.?. (2) u a i i . b i l i t y  e t  t h e  rat .  o f  
escape  o f  w tomic  hyd rogen  f r o m  t h e  exosphere.  and ( 3 )  
d i s t r i b u t i o n  and v a r i a b i l i t y  o f  t h e  UV ~ U I O I ~  and d e t e r m i n a t i o n  
O f  t h e  i n d u c e d  p l a n e t a r y  m a g n e t i c  f i e l d .  I n  a d d i t i o n .  when 
M a r l  "as  o c c u l t e d  f r o #  t h e  i n s t r u m e n t  FOY. O b s e r v a t i o n s  o f  
s t r o n g  s t e l l a r  s o u ~ c e s  o f  UV were made. The o p t i c s  and s e n s i n g  
p o r t i o n  o f  t h e  UVS c o n s i s t e d  o f  a n  E b e r t  g r a t i n g  s p ~ ~ t ~ o m ~ t t r  
w i t h  t i 0  s n i t  s l i t s r  a l i g h t  b a f f l e .  a n  o c r u l t i n g  s l i t  
t e l e s c o P e ~  and two  p h o t o e u l t i p l i e r  t u b e  (PMl) l i g h t  f e n s ~ r i .  
The i n c i d e n t  UY r a d i a t i o n  passed  t h r o u g h  t h e  b a f f l i n g  s y s t e i ,  
wh ich  c l i a i n a t c d  any  s t r a y  l i g h t ,  and e n t e r e d  i n t o  t h e  
t e ~ e s c O P ~ .  The t C l e s c O p ~  p r i l a r y  m i r r o r  r e f l e c t e d  t h e  
radiation t o  secondary mirror t h r o u g h  a p i t s l i t  where i t  "as 
f ocused  o n t o  t h e  e n t r a n c e  s l i t  O f  t h e  E b e r t  s p ~ ~ t r o m e t e r r  w h i c h  
i s o l a t e d  monochromat i c  r a d i a t i o n  f rom t h e  i n c o m i n g  r a d i a t i o n .  
The r a d i a t i o n  f r o m  t h e  e n t r a n c e  s l i t  f i l l e d  h w l f  t h e  E b e r t  
m i r r o r  r h c r r  i t  was c o l l ~ m a t e d  and r e f l e c t e d  o n t o  t h e  g r a t i n g  
(2160 1 in t r l .m)  so t h a t  t h e  r a d i a t i o n  f i l l e d  t h e  g r a t i n g .  The 
g r a t i n g  r o t e t e d  o v e r  a small a n g l e  b y  .@ins o f  a r a n - f o l l o r r r  
d r i v e  and d i f f r w c t e d  t h e  r a d i a t i o n .  D i f f r a c t e d  r a d i a t i o n  o f  
d i f f e r e n t  v a v e l e n g t h r r  d e p e n d i n g  on t h e  g r a t i n g  a n g l e ,  f e l l  on 
t h e  o t h e r  h a l f  O f  t h e  E b e r t  m i r r o r ,  w h i c h  f o c u s i d  i t  o n t o  t h e  
two  e x i t  s l i t s ,  t h u s  p r o v i d i n g  t h e  w a v e l e n g t h  s c a n .  The two  
p h o t o m u l t i p l i e r  t u b e s  sensed r a d i a t i o n  f r o m  t h e i r  r e s p e c t i ~ e  
e x i t  s l i t  and were s e n s i t i v e  only t o  s e l e c t e d  bands  i n  t h e  uv 
SPectlUW -- 1100 t o  2000 A ( c h a n n e l  1) a n d  1 4 5 0  t o  3520 A 
( c h a n n e l  2) .  Channel 1 I.. d e t e c t e d  by  t h e  PMT r i t h  a r c r i v i  
i o d i d e  p h o t o c a t h o d e  and l i t h i u .  f l u o r i d e  Y indou  and  i n c l u d e d  
t h e  d a t e  used  i n  t h e  UV a r r o n o r y  s tudy .  Channel  2 I I S  
d e t e c t e d  b y  t h e  PMT e i t h  a c e r i u m  t e l l u r i d e  p h o t o c a t h o d e  and 
s a p p h i r e  u i r d o r  and i n c l u d e d  t h e  d a t a  used  i n  t h e  UV 
c a r t o g r a p h y  s tudy .  The UVS scanned t h e  u a v c l c n g t h  range w i t h  a 
3-s p e r i o d  and a s p e c t r a l  r e s o l u t i o n  t o ,  f i r s t - O r d e r  s p e c t r a  o f  
15 A .  The r a v e l e n g t h  o f  any g i v e n  p h o t o m e t r i c  s a m p l ~  i n  t h e  UV 
spec t rum mas known t o  p l u s  o r  m inus  C A or b e t t e r .  The M a r i n e r  
9 Da ta  A U t C I a t i O n  Subsystem (DASI caused each c h a n n e l  t o  be 
SamDICd e v e r y  5 ms. Channel 2 1.1 sampled 2.5 .I a f t e ,  c h a n n e l  
1. There  uerc  200 s s m p l c s l s l r h a n n c l .  t o t a l  o f  400  uvs 
S w m P I e s I s .  t a c h  s a r p l r  was d i g i t i z e d  t o  e i g h t  b i t s  ana one 
s i g n  b i t  i n  t h e  D A S .  The i n s t r u m e n t  had dynamic  range O f  200 
R a y l e i g h s  p e t  2 0 - A  i n t e r v a l  t o  5 0  L i l O R a y l e i g h s  PCI 20-1  
i n t e r v a l  f o r  c h a n n e l  I wnd 2 0 0  R a y l e i g h s  p e r  20-1  i n t e r v a l  t o  
SO m r g a R a y l e i g h r  p e r  20-1  i n t e r v a l  f o r  c h a n n e l  2. Channe l  I 
had  a f i e l d  of v i e w  s u f f i c i e n t  t o  p e r m i t  imag ing  a p o r t i o n  o f  
t h e  M a r t i a n  s u r f a c e  s u b t e n d i n g  0.19 b y  1.9 deg o f  a r c I  w h i l e  
c h a n n e l  2 w a s  l i m i t e d  t o  0.19- by 0.55-dcp f i e l d  o f  Y i c I .  
Channel  1, a t  s l a n t  range of  5,700 U m r  r i c u e d  a c o l u m n  o f  
space 100  k m  above t h e  M a r t i a n  s u r f a c e  t h a t  "as 24 by  240 La. 
channe l  2. on t h e  o t h e r  hand. a t  a v e r t i c a l  d i s t a n c e  o f  1.250 
k m r  r i e v c d  2.21- b y  6.5-kn area a t  t h e  s u b s p a r e r r w f t  p o i n t  on 
t h e  are. v i e w e d  was 1.5 by 4.5 km. The UVS had  f o u r  
f u n d a m e n t a l  r e a s u r i n g  g e o m e t r i e s  d u r i n g  an o r b i t :  (1) b r i g h t  
l i m b ,  ( 2 )  i l l u m i n . t c d  d i r k .  ( 3 )  t e r m i n a t o r r  and ( 4 1  dark  l imb .  
I n  a d d i t i o n  t o  t a k i n g  c o m p l e t e  UV s p * c t r a r  t h e  i n s t r u m e n t  
d e s i g n  a 1 1 0  allorrd f o r  r a m p l i n g  a t  1216 A (L~m.n-.lph.l t o  
u t i l i z e  a I o r r r  d a t a  r a t e  i o d e .  T h i s  altored Lyman-alpha d a t a  
t o  b e  t a k e n  for a l a r g e  p e r c e n t a g e  O f  each  O r b i t .  The 
e x p e r i m e n t  began C o l l c t t i n g  t l c c l l c n t  d a t a  SOD" a f t e r  O r b i t a l  
i n s e r t i o n  on  November 13, 1911. and c o n t i n u e d  u n t i l  A p r i l  2. 
1912. r h c n  t h e  CxpCri.Cnt Was shu t  O f f  t O  L D n s ~ l v C  s p a c e c r a f t  
p o i c r  d u r i n g  s01.r o c c u l t a t i o n .  The r n p e r i m c n t  M I S  r e a c t i v a t e d  
on June 8 ,  1912. a f t e r  t h e  s p w c e c ~ a f t  emerged fro. s o l a r  
o c c u l t a t i o n .  I t  c o n t i n u e d  t o  o p ~ r a t ~  n o r m a l l y  u n t i l  2200 UT On 
O c t o b e r  21. 1912. when t h e  c r p e r i n e n t  "as s h u t  o f f  a l o n g  w i t h  
t h e  r e s t  o f  t h e  M a r i n e r  9 sp.cecraf t .  
t h e  p l a n e t ' s  I u r f a c e r  w h i l e  a t  a v e r t i c a l  d i s t a n c e  O f  850 kn 
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N A S A - C S F L  
B l l f t f  D E S C R l P l I O N  
lh. M a r i n e r  9 i n f r a r e d  i n t e i f e r o m . t e i  apoctmm.1.r (1nIS)  
e s p e r i m m t  I.. d e s i g n e d  t o  provide I n f o r m t i o n  on t h e  v . i t i c o t  
a1ructur.r r o m p o a i t i o n .  and dynamlrs of  t h e  atmosphere and o n  
t h e  e m i r s i r e  p r0per t l . s  o f  t h e  surface o f  Mars. Meas~r.momta 
were mode i n  t h e  r e g i o n  o f  t h e r m a i  emission a p o c t r a  f r o m  6 t o  
S I  mic romete rs .  u s i n g  m o d i f i e d  N i c h e l a o n  in1.rf.rom.t.r w i t h  
a ape'tr.1 r * a o l u t i o n  Of 2.4 i n v e r s e  cm ( a p o d i i e d )  and 1 . 2  
i n u e r s e  cm (unapodized).  t o  d e t e r m i n o  tho v e r t i c a l  t e m p w a t u r e  
p r o f i l e r  g e n e r a l  atmospheric c i r c u l a t i o n ,  minor a t m o s p h e r i c  
cons t i t uen t . .  and s u r f a c e  1.rnperatw.e. c o m p o s i t i o n .  and th.rm.1 
pVODer t i eS  aa  f u n c t i o n  O f  l a t i t u d e  and loc.1 t l m e  lor  dark  
and b r i p h t  ore.. and the  p o l o r  cmv region. l h o  
i n a t r u m e n t a t l c n .  m0Ynt.d on t h e  b o t t o m  of  t h e  apacocroft  on a 
m u l t i p l e - p o i n t i n g r  m o t o r - d r i w e n  acan p l a t f o r m .  s e n a i a t a d  
p r l m a i i l y  o f  (1) 0 acon m i r r o r .  (2 )  a cootad  c.siUm I o d i d e  
e n t r a n c e  r i n d c r r  ( 3 )  a ceaiu. i o d i d o  beam sp1i t t . r .  ( 4 )  a f i n d  
m i r r o r .  (5 )  a mor.ble m i r r o v  w i t h  e(.rt.omagnetlc d v i v s .  ( 6 )  
condensing m i r r o r .  ( 1 )  0 thermistor bolo.eter d.t.ctOr. ( 8 )  a 
referenre i n t o r f i r o m e t e r .  ( 9 1  an i n t o r n a l  w i m  b l a c k b o d y  
c a t i b r a t o r .  and ( l a )  0 p r o g r o m ~ r .  The .can m i r r o r  ae1sct.d In 
r a d i a t i o n  from one  o f  throe directions; Mwsr deep S ~ ~ C I I  01
the i n t e r n 0 1  "arm b l o c k b o d y .  F r o -  t h i a  m i r r o r ,  t h o  r a d i a t i o n  
"ma r e f l e c t e d  t o  t h e  i n t e r f e r o m . t e r  t h r o u g h  th. m t r a n r o  
window. w h i c h  a c t e d  as  an 111 f l l t o r  ond hsd a n  e f f e c t l v o  
aperturr a r e 0  o f  1 0  sq em. The baa- s p 1 l t t . r  t h e n  divided t h o  
i n c o m i n g  r a d i a t i o n  i n t o  two ~ p p 1 0 1 i m o t ~ I y  .qual romponenta.  
A f t e r  r e f l e c t i o n s  fvom the  f i x e d  and  mov ing  m i r r o r s .  
r e s p e c t i v e l y .  t h e  t u 0  beams i n t e r f e r e d  w i t h  each o t h e r  ond 10r8 
f o c u s e d  by  t h e  r o n d e n a i n g  m i r r o r  o n t o  t h e  b o l o m o t r i r  d e t e c t o r .  
wh ich  p r o v i d e d  an * l * C t r l C a l  O u t p u t  prOp0Ctlon.L t o  t h e  
i n f e n s i t ) ,  .I a f v n r t l o n  o f  t he  path Linsth diff...na. 0. ph.se 
d i f f e r e n t .  between t h e  111 r . d i a t i o n  I d 1 e c t . d  o r  t r 0 n r m i t t . d  by  
the be. splitter. The . l L L t r S C m l  Output.  converted fro. 
ana log  t o  d i g i t a l  f o i l .  was c a l l e d  an i n t e r f e r o g r a m  and 
r r p r r r m t r d  a c i r c u l a r  f r i n g e  p o t t e r "  t h a t  appearad  a t  t h o  
f O i . 1  p l a n e  o f  th. rond.nrln9 m i r r o r .  Emch interf.rogr.m had 
d u r a t i o n  o f  1 8 . 2  s and r a n t m i n e d  4 ,096  s m p l t s .  A f t e r  sewan 
i n t e r f e r o g r a m s  were t a k e n  i n  t h o  o p m r a t i n g  mode, on. ".a t o k e n  
o f  t h e  i n t e r n a l  10,. ( 2 9 8  plua o r  mlnus  3 d t g  I )  b l a c k b o d y r  
finally by an i n te r f . rog rom f r o m  t h e  de00 apmto b a c k g r o u n d  ( 4  
des). T h e  l n 1 S 1  r h l r h  had f i e l d  o f  v i e r  o f  4.5 deg. v i e r e d  
an a r e a  1 1 6  k. i n  diameter from an orbital a l t l t u d e  o f  1 .600  
km. The instrument "as i d e n t i r m l  i n  a l l  c r i t i c a l  a1.0a t o  t h e  
inte.femmet..s d e s i g n o d  f o r  t h e  Nimbus-8 and -D r n o t ~ ~ r ~ l ~ g i c o l  
s . t e l l i t e s .  ezceDt t h a t  t h e  Mariner 9 IRIS  had b e t t e r  ap.strol 
r e s o l u t i o n .  The experiment bsgon c o l l . c t i n g  0.r.llont d a t a  
soon a f t e r  O r b i t a l  i n s e r t i o n .  N S S D C  has a l l  th. useful  d a t a  
t h a t  e x i s t  f r o m  t h i a  i n v e s t i g a t i o n .  
f01101.d by a n o t h e r  Set O f  seven mars 4ntorf.rogra.s. .nd 
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I * Y E S T 1 6 A T I O N  N A M E -  TWO-CHANNEL I R  R A D I O N E T E R  M A R S  S U R F A C E  
T E N P L R A l U R E  
NSSDC ID- 6 9 - 0 1 4 ~ - o a  1 N V E S T I G A l I W E  PROGRAM 
CODE EL-+. S C l E N C E  
I N V E S l I 6 A l I O N  D - I S C I P L I N E ( S )  
P L A N E l O L O S Y  . 
P E R S O N N E L  
P I  - 6. N E U O E B A U E R  
01 - 6. N U N C I I  
01 - S.C. CHASE. JR.  
C A L I F  I N S 1  OF 1ECM 
N P I - I E I D E L B E R O  
S A Y 1 1  BARBARA R E S  C l R  
B R I E F  D E S C R I P T I O N  
The e q u i v a l e n t  b l a c k b o d y  t e m p e r a t u r e  o f  t h e  M0rti.n 
s u r f a c e  "e. determ1n.d by  means of  0 two -channe l  infrared 
r a d i o a e t e r .  r h i r h  measured t h e  i n f r a r e d  energy e m i t t e d  i n  t h e  
d y n a n i c  range o f  120 t o  330 d r g  I .  l h e  two chann.lar l o c a t e d  
i n  a t m o s p h e r i c  r i n d o r i .  emphasized t h e  upper and lower 
te.per.turef o f  t h i s  range. r e i p e c t i v ~ l y .  l h .  experiment 
package l o c a t e d  on the b o t t o m  o f  t h e  o c t a g o n a l  .con 
p l a t f o r m  o f  t h e  spac.craft .  The radi0met.r c o n s l a t e d  o f  two 
r e f r a c t i n g  te1rscop.s each equ ippod  r i t h  an u n c a o l e d  
an t i . ony -b i rmu th  t h i r m o p i l t  d e t e c t o r .  The e.p.riment used an 
o p t i c a l  trait t h a t  i n c l u d e d  a rotatable plane m i t r o r .  r h i r h  
r e f l e c t e d  t h e  i n c i d e n t  energy i n t o  t h e  d e t e c t o r  te learopes.  
The m i r r o r  had t h r e e  orthogonal posi t ion. .  The f i r a t  p o s l t i o n  
r i c v r d  empty space and o b t o i n r d  0 zero energy r.ference. t h e  
second v iewed t h e  planet. and t h e  t h i r d  measured the  therm01 
e n e r g y  r a d i a t e d  by 1 t e m p e r a t u r e  c a l i b r a t i o n  p l a t e .  A f t e r  
space 1.1 r i r r t d  f o r  one frame Count (4.2 5 ) .  13 o b s t r v a t i o n a  
o f  t h e  p l a n e t  were mode a t  2.1-s i n t e r r a l s  i n  each r a r e l e n g t h  
channel .  lhrn .  f o l l o i i n g  s h o r t  look  a t  t h e  temperotur.  
r r f r r m c r  p l a t e r  1 4  more p l a n e t o r y  O b s e r v a t i o n s  were mad.. The 
c y c l c ~  r h l c h  I a l t e d  6 3  a ( 1 5  frame rounta).  10s then repeated. 
L e g i n n i n g  w i t h  v i e r  o f  SD.I*. l b o u t  2 1  .in of  dato wore 
8 -  t o  12-micrO.cter and 18- l o  25-.icro.ct*r bands and had 0 
5 2  
I N V E S T I S A T I O N  WARE' ~ ~ ~ - C H A N N E L  IR RAD1OMETER R A R S  S U R F A C E  
T E M P E R A T U R E  
NSSDC ID- 69-0301-13 l N V E S T I C C T I Y E  PROSRAM 
CODE E L - 4 .  S C I E N C E  
I N V E S T I C C T I O N  D I S C I P L I N E ( S )  
P L A N E T O L O G V  
P E R S O N N E L  
P I  - 6. N E U C E B A U E R  
01 - 6. MUNCH 
01 - S.C. CHASE. JR. 
C A L I F  I N S T  O F  T E C H  
M P I - H E I D E L B E R C  
S A N T A  BARBARA R E S  C T R  
B R I E F  D E S C R l P T l O N  
The r q u i r a l r r t  b l a c k b o d y  t..F.r.tYII O f  t h e  M a r t i a n  
S u r f a c e  " 8 s  d e t e r w i r e d  b y  arans  C f  8 tho-rh8nn.l i n f r a r e d  
r 8 d i O m t t e r ,  u h i c h  measured t h e  infr8r.d e n e r g y  e m i t t e d  i n  t h e  
8 -  t o  12-microm.ter a n d  18- 10 25-.icra.+ter b 8 n d l  and had a 
dyn8mic r a n g e  o f  120 t o  330 deg I. The t w o  r h m n r l s .  L o c a t e d  
i n  8 t m o s p h e r i c  r i n d o u s ,  emphasized t h e  u p p e r  and l o v e r  
temp.r81UICs o f  t h i s  ranger  ~ ~ s p e c t i ~ ~ l y .  The . i p r r i m e n t  
packag.  was l o c a t e d  on t h e  b o t t o m  o f  t h e  OCt8gOn.l scan 
p1at foPm of the sc.ceCraft .  The  r a d i o m e t e r  c o r s i s t e d  o f  t u 0  
r e f r a c t i n g  t c l e s c c p e s .  e8ch e q u i p p e d  w i t h  an u n c o o l e d  
a n t i m o n y - b i s m u t h  t h e r m o p i l e  d e t e r t o r .  The e x p e r i m e n t  used 8n 
o p t i c 8 l  t r a i n  t h a t  i n c l u d e d  8 r c t 8 t m b l e  plane m i r r o r .  r h f r h  
rrf1.rt.d t h e  i n c i d e n t  energy  i n t o  t h e  d e t e c t o r  t e l e s c o p e s .  
The m i r r o r  had t h r e e  o r t h o g o n a l  p o s i t i o n s .  The f i r s t  p o s i t i o n  
v i e w e d  empty 1p1ce and o b t a i n e d  I z.,o e n e r g y  referenre .  t h e  
second v i e w e d  the  p l a n e t .  and t h e  t h i r d  m.8sured t h e  therm81 
energy I 8 d i 8 t e d  b y  t.9p.rltUI. C a l i b r 8 t i o n  p l a t e .  A f t e r  
scar. " a s  v i e w e d  f o r  one fr.*s c o ~ r t  (4.2 s ) r  13 o b s e r v a t i o r s  
d i g i t 8 1  s t e p p i n g  motor .  The 42-1 scan c y c l e  was c o n t r O l l * d  b y  
t h e  M a r i n e r  9 D a t a  A u t o m a t i o n  Subsystem ( D A S )  a n d  c o n s i s t e d  O f  
t h e  f o l l o r i n g  v l e u i n g  .Odes each s*p8l.t.d b y  0.25-a 8c.n 
in ter r .1 :  p l a n e t  (19.2 a ) ,  space (2.4 s), p l a n e t  (18.0 1). and 
t h e r m a l  r r f e r m r r  (2.e a ) .  The r a d i a t i o n  f rom t h e  source being 
v i e w e d  a t  8 g i v e n  ti.. e n t e r e d  t h e  I R R r  " 8 .  I . f l * l t d  O f f  t h e  
S c a n  m i r r o r .  P.8S.d t h r o u g h  t h e  o b j e c t i v e  lens. SpeCtr8L 
f i l t e r .  and f i e l d  Lens. a n d  I.. f o c u s e d  O n t o  the  d e t e c t o r .  The 
d e t e c t o r  t h e n  c o n v e r t e d  t h e  i n c i d e n t  r a d i a n t  f l u x  t o  8 VOlt890.  
The I n n  d a t a  samples were taken i n  p a i r s .  each p a i r  c o n s i s t i n g  
O f  . rh8nnel-1 l..ple and channe l -2  sample. D a t a  P a i l s  
appeared a t  1.2-5 intrrr8l.r r h i l c  t h e  i n t r r v 8 l  b e t i e e n  s.mp1.s 
i n  a p a i r  I., 200 ms. The d y n r i c  r a n g e  o f  the  i n s t r u m e n t  was 
o p t i m a l  from 150 t o  325 deg K. The s e n s i t i v i t y  of the 111 "as  
P L U S  O r  minus 0.12 d e g  K a t  300 deg K and p l u s  O r  m i n u s  0.6 de9 
K 8 1  1 4 0  d i g  1. Mounted on t h e  M 8 r i n r r  9 p L 8 n e t 8 r y  sc8n 
p l a t f o r m .  t h e  I R R  h8d a 20-sq-cm a p e r t u r e  w i t h  8n u n o b s t r u c t e d  
v i e r  o f  11a.s s u b t e n d i n g  a minimum o f  15 deg h a l f - a n g l e .  A t  90 
deg t o  t h i s  a p e r t u r e  and d i r e c t l y  o p p o s i t e  t h e  thermal  
r.f.rence p l a t e  ( f 1 8 t - b l 8 c k  c u r v e d  a luminum p l 8 t e ) r  t h e  
a p e r t u r e  h8d 8n u n o b s t r u c t e d  v i e r  o f  deep space s u b t e n d i n g  20 
b y  20 deg. The I R R I  w h i c h  was b o r e s i g h t e d  w i t h  t h e  
n 8 r r o r - a n p l r  T V  camera t o  w i t h i n  p l u s  o r  m i n u l  0.3 deg. h8d 8 
r ~ r o l u t i o n  a t  t h e  s u b s a t e l l i t e  p o i n t  on t h e  S U r f 8 C t  O f  Mars o f  
20 b y  20 k m  and 25 b y  25 km f o r  channels I and 2. v e s p e ~ t i v e l y e  
fro. t h e  p t r i a p f i s  a l t i t u d e  o f  2000 fa .  The i n s t r u m e n t  v a s  
b a s i c a l l y  t h e  same a s  t h 8 t  f lown on t h e  M 8 r i n e r  M a r s  1969 
m i s s i o n r r  e s c e p t  t h 8 t  1 f o c a l - p 1 8 n *  d i a p h r a g m  ( f i e l d  s t o p )  had 
been p l 8 c e d  i n  f r o n t  o f  t h e  d e t e e t o l s  t o  reduce t h e  r e s p o n s e  t o  
o f f - . l i s  r a d i a t i o n .  The e . p i i i m e n t  began c o l l . r t i n p  
h i g h - q u a l i t y  d a t 8  soon a f t e l  O r b i t a l  i n s e r t i o n  on Novembe, 13. 
1911. 8nd c o n t i n u e d  u n t i l  A p r i l  2. 1972. "hen t h e  txP*ti..nt 
was s h u t  o f f  t o  r o n s i r v e  s p a r e r r a f t  power d u r i n g  s o l a r  
0 1 c ~ l t 8 t i o n .  The e x p e r i m e n t  1.5 t u r n e d  b a c k  on J u n e  81  1972, 
aft., t h e  s p a ~ ~ i r a f t  emerged f r o m  s o l a r  o c c u l t a t i o n .  I t  
c o n t i n u e d  10 o p e r a t e  norm.lly u n t i l  2200 U T  on 0ctOb.r 27. 
1912, "hen t h e  ~ w e r i n e n t  was t u r n e d  o f f  a l o n g  w i t h  the ,.st o f  
t h e  R a r i n e r  9 s p a c C c r 8 f t .  
_------ V I K I N G  1 O R B I l E R ,  KIEFFER---------- - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A 1 1 0 1  NAME-  I N F R A R E D  THERRAL M A P P I N G  ( I R T M )  
o i  t h e  p1an.t were .de a t  2.1-1 int.vra1s i n  c.ch w a v e l e n g t h  
channel .  Then. f c l l o w i n g  s h o r t  l o o k  81 t h e  t.mper.ture NSSDC I O -  75-0151-02 I N V E S T I G A T I V E  P R 0 6 R A R  
reference  pL8te.  1 4  mor. p l a n e t a r y  ObSeIY81iOnS were made. The CODE E L - 4 .  S C I E N C E  
c y c l e r  u h i c h  L a s t e d  63 1 (15 f N . e  ~ C ~ n t s ) .  Mas t h e n  r l p e a t * d r  
b e g i n n i n g  w i t h  v i r "  O f  SP8Ce. D 8 t 8  f o r  a b o u t  21 . in " e r e  1 N V E S T 1 6 A T I O N  D I S C I P L I N E ( S )  
o b t a i n e d  on AUoUst 5, 1969. o v e r  h i a h  l a t i t u d e 8  and P o l a r  P L A N E T A R Y  ATMOSPHERES 
I N V E S T I G A T I O N  N A M E -  I N F R A R E D  R A D I O M E T E R  1111) 
NSSDC ID- 11-0111-01 I N V E S T 1 6 A T I V E  P R O 6 1 1 1 1  
CODE EL-4, S C I E N C E  
I N V E S T I G A T I O N  D l S C l P L I N E ( S )  
P L A N E T O L O 6 1  
P E R S O N N E L  
P I  - 6. N E U D E B A U E R  
01 - H.H. K I E F F E R  
0 1  - 6. MUNCH 
01 - S.C. CHASES J R -  
01 - €3.  M I N E R  
C A L I f  I N S 1  O F  TECH 
US 6 E O L 0 6 1 C A L  S U R V E I  
M P I - H E I D E L B E R 6  
S A N T A  BAR0ARA R E S  CTR 
N A S A - J P L  
B R l E f  D E S C R I P T I O N  
T h e  I4.rin.r 9 i n f r m r e d  V.di0m.t.r ( I R R )  .xprri..nt .Is% 
d e s i g n e d  t o  p,oiide. o v e r  r i d .  c o v e ~ a g .  o f  t h e  sUr1.C. 0 1  
1181s. b r i g h t n e s s  t e m p 1 r 8 t u r i s  o f  t h e  s o i l  a s  a f u n c t i o n  o f  
loc8L  t4.e b y  me81ur ing t h e  e n e r g y  r8d iat .d  i n  t h e  8-10 
12-microm.1.r 8nd 18- t o  25-micro.eter r 8 u e l e n g t h  bands. From 
t h e s e  temo.ra1Ur.s. the f o l l o r i n g  i n f o r m a t i o n  I.. d e r i v e d :  (1 )  
t h e  18r9.-SC81e d i s t r i b u t i o n  o f  ttm thermal  ic.rti.1 c f  t h e  
s u r f 8 c e  m a t e r i a l s .  (2) t h e  o c c u r r e n c e  o f  i r r e g u l a r i t i e s  i n  t h e  
c o o l i n g  curve. (3) the e i i s t e n r .  o f  'hot s p o t s "  t h a t  may 
i r d i c 8 l e  80~1c.s c f  i n t e r n a l  heat .  and ( 4 )  t h e  tempel8tUr .  o f  
the  p o l a r  Cap 8nd .d jac*nt  ate.. The i n s t w m e n t  r0nr iSt .d  O f  
t u 0  t e l t s c o p r l t h . r - o p i  Le-deteCtOr a s s e m b l i e s .  Each 8ss*mbly  
c o n t a i n e d  t l O  1.nse.r s p e c t r a l  f i l t e r .  8 f i e l d  Stop. 8nd 
t h e r m o p i l e - d * t e c t O i .  The d e t e c t o v i  i n  e a c h  a s s e s b l y  w w  
ident I r .1 .  H o ~ e w e r .  t h e  Lenses 8nd f i1tS.s through w h i c h  t h e  
r a d i a t i o n  must  p a s s  were of  d i f f e r e n t  m a t e r i a l s  so t h a t  one 
d e t e c t o r  r e s p o n d e d  10 the r a d i a t i c r  i n  t h e  8 - t o  12-.irrc..trr 
b8nd (ch8nn.L 1) w h l r ~ a s  t h e  o t h e r  d e t e c t o r  r e s p o n d e d  t o  
r a d i a t i o n  i n  t h e  l n - t o  2 S - ~ i c r o . e 1 e r  b 8 n d  ( r h 8 n n e l  2 ) .  The 
channe l  1 assembly. u h i r h  h8d a f i e l d  o f  u i e r  o f  0.55 by 0.53 
degr hmd a g e r m m i u r n  s p * C t i a l  f i l t e r  and f i e l d  lens and an 
i n f r a r e d  t r 8 n 8 m i s s i o n  ( 1 R T R A N )  -2 O b j e c t i r e  lens. The chsnne l  
2 ass.mblyr r h i r h  had a 0.1 b y  0.1 d e g  f i e l d  o f  v i e r .  had a 
s i l i c o n  sp.ct,aL f i l t e r .  an I R T R A N - 6  f i e l d  l e n s .  and an 
1 R T R A N - 6  o b j e c t i v e  l e n s .  The d e t . c t a i f  y e r e  1 3 - j u n c t i o n  
b i s m u t h - a n t i m o n y  d i f f r r . n t i 8 l  1hermopil.s. w h i c h  genera1.d a 
v o l t a g e  i n  r.sponse t o  i n c i d e n t  r 8 a i . m  h e a t  flu.. C h a n r e l s  1 
and 2 had s e n s i t i v e  a r t a s  o f  0.25 by 0.25 mm and 0.4 by  0.4 mm. 
r e s p e c t i v e l y .  R a d i a t i o n  "8% m r 8 s u r c d  from t h r e e  aources  
(spat.. Mar's. 8nd 8 t h e r m a l  r. ference Source)  by . tan1 O f  
t h r w e - p o s i t i o n  scan m i r r o r  r o t a t e d  c l o c k w i s e  b y  a b i d i r c r t i o n a l  
P L A N E T O L O G Y  
US GEOLOGICAL S U R V E l  
R P I - H E I D E L B E R G  
N A S A - J P L  
SANlA BARBARA R E S  C T R  
N A S A - J P L  
CALIF INST O F  TEcn 
I N V E S T I G A I I O N  N A M E -  I N F R A R E D  THERRAL M A P P I N G  ( l R I R 1  
N S S D C  I D -  15-083A-02 l N V E S T l G A T l V E  PROGRAM 
CODE EL-4. S C I E N C E  
l N V E S T l G A T l O N  D I S C I P L I N E ( S )  
P L A N I T A R Y  ATMOSPHERES 
P L A N E T O L O 6 1  
P E R S O N N E L  
TL - H.H. K l E F F E R  
TM - 6. MUNCH 
T R  - E.D. M I N E R  
TM - 6. N E U O E 0 A U E R  
i n  - S.C. CHASE. JI. 
i n  - F.D. PALLUCONI 
U S  G E O L O G I C A L  S U R V E I  
C A L I F  I N S T  O F  T E C H  
N A S A - J P L  
C A L I F  I N S T  O F  T E C H  
S A N T A  BARBARA R E S  C T R  
N A S A - J P L  
B R I E F  D E S C R l P T l O N  
The p u r p o s e  o f  t h e  I R T R  e r p e r i m r n t  was t o  measure t h e  
t..p.r.tures o f  t h e  a t m ~ l p h e r e  a n d  areas on the surface o f  
Mars. The ..aunt o f  s u n l i p h t  r e f l e c t e d  by t h e  p l a n e t  was a l s o  
measured. The ISTM was a m u l t i c h a n n e l  r a d i o m e t e r  mounted On 
t h e  o r b i t e r ' s  s c a n  p l 8 t f o r m .  Four s m a l l  t e l e s c o p e s ,  each  w i t h  
s e v e n  i n f r a r e d  d s t e c t o l s r  y e r e  aimed p . r 8 l l * l  t o  t h e  v i s u a l  
i m 8 g i n g  O p t i c a l  .xis. and made o b s e r v a t i o n s  every  1.12 s. The 
i n s t r u m e n t  " 8 ,  c a p a b l e  o f  measuring d i f f e r e n c e s  of  1 dcg C 
t h r o u g h o u t  te.pe18ture range of  - 1 3 0  C t o  157 C.  The f i e l d  
o f  rlrr 1.5 c i r c u l a r .  5 m i l l i r a d i a n s  i n  diam.ter. 
R A D I O  S C I E N C E  AND C E L E S T I A L  M E C H A N I C S  
I N V E S T I G A T I O N  NAME-  C E L E S T I A L  M E C H A N I C S  
NSSDC I D -  6 4 - 0 7 7 1 - 0 9  l N V E S T l G A T l V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
I N V E S T I 6 A T 1 0 N  D I S C I P L I N E ( S )  
CELESTIAL n E c m m i c s  
P E R S O N N E L  
P I  - J.D. A N D E R S O N  
01 - G.Y. N U L L  
N A S A - J P L  
N A S A - J P L  
NSSDC I D -  6 9 - 0 1 4 A - 0 5  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4. S C I E N C E  
P E R S O N N E L  
P I  - J.O. ANOERSON 
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
C E L E S T I A L  M E C H A N I C S  
N A S A - J P I  
P E R S O N N E L  
P I  - J.D. ANDERSON 
I N V E S T I G A T I O N  D I S C I P L I N E ( S 1  
C E L E S T I A L  M E C H A N I C S  
N A S A - J P L  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
I O N O S F H E R E S  AND R A D I O  P H Y S I C S  
P L A N E T l R l  ATMOSPHERES 
P E R S O N N E L  
P I  - A.J. K L I O R E  N A S A - J P L  
B R I E F  D E S C R I P T I O N  
I n  t h i s  e n p e r i m c n t  t h e  ch.ngis i n  t h e  i r t q u e n c y ,  phase. 
and a m p l i t u d e  o f  t h e  I - b a n d  (2100  M H Z )  t r a c k i n g  and teLemCt ry  
s i g n a l .  i m m e d i a t e l y  p r i o r  I O  and f o i l o u i n g  t h e  o c c u l t a t i o n  o f  
t h e  s p a c e c r a f t  by t h e  p l a n e t ,  l t l C  used t o  d e r i v e  t h e  
tempera ture ,  E~CSIL I I .  and d e n s i t y  o f  t h e  IOI~ I  g a s e c ~ s  
. t m ~ s p h e r ~  o f  Mars and t h e  d e n s i t y  O f  charged p a r t i c l e s  i n  t h e  
M a r t i a n  i onosphere .  
NSSDC I D -  69-03#A-~6 I N V E S T I 6 A T l V E  P 1 0 6 R A 1  
CODE EL-4. S C I E N C E  
I N V E S T I C A 1 1 0 N  D I S C I P L I N E ( S )  
P L A N E T A R 1  ATMOSPHERES 
IOMOSPHEREI AND RADIO P w s i c s  
PERSONMEL 
P I  - A.J. K L I O R E  N A S A - J P L  
B R I E F  D E S C R I P T I O N  
I n  t h i s  expe+i*.nt. t h e  changes i n  t h e  f requency .  phase. 
and amplitude of t h e  S-band (2300 # H I )  t r a r k i n p  and telem.try 
t h e  s p a i e c r a f t  by t h e  p l a n e t )  were used t o  de r l v .  t h e  
temperatur.. p r c s i u r c ~  and d e n s i t y  o f  t h e  lower gaseous 
a t m o s p h e m  o f  nara. and t h e  d e n s l t y  o f  c h a r g e d  p a r t i c l e s  i n  
t h e  C a r t i a n  i onosphere .  
------- m&R1*E, 9 ,  ILIO~E-----'------------------------------- 
I N V E S T 1 6 A T I O N  N A M E -  S d A N D  O C C U L T A T I O N  
NSSDC I D -  71-05lA-08 I N V E S T I I A T I V E  PROGRA.11 
s i g n a l  ( i m m e d i a t e l y  p r i o r  t o  and f o l l D r l n g  t h e  o c c u l t a t i o n  of 
CODE E L - + *  S C I E N C E  
I N V E S T 1 6 A T 1 O N  D I S C I P L I N E ( S )  
i o n o s P m E R E s  A N D  RADIO pmvsics 
P L A N E T A R 1  ATMOSPHERES 
P E R S O N N E L  
P I  - A.J. K L I O R E  
0 1  - D.L. C A I N  
01 - 6. F J E L D B O t N L A )  
0 1  - B.L. S E I D E L  
N A S A - J P L  
N A S A - J P L  
N A S A - J P L  
N A S A - J P L  
B R I E F  D E S C R I P T I O N  
The D o p p l e r  s h i f t  o f  t h e  S-band t e l e m e t r y  s i g n a l  d u r i n g  
o c c u l t a t i o n  o f  t h e  sp.cecraf t  b y  Mars prOvid.4 t h e  v.rtir.1 
d i s t r i b u t t o n  o f  th. I n d e x  of  r r f r a r t l o n  o f  t h e  M a r t i a n  
a tmosphwe.  These  d a t a  y i e l d  t h e  ver t i c .1  distribution 01 
n e u t r a l  and I o n i z e d  spec ies .  
------- V I K l N 6  1 O R B I T E R r  M I C H A E L ,  JR.------------------------- 
I N Y E P 1 l G A l l O L  NAME-  O R U I T E R  R A D I O  S C I E N C E  
NSSDC I D -  7 1 - 0 1 5 1 - 0 4  
P E R S O N N E L  
TL - Y.H. ~ICHAEL. 
i n  - 1 . 1 .  SHAPIRO 
T I  - 6.F. L I N D A L  
JR.  
T R  - J.G. DAVIES 
i n  - D.L. CAIN 
i n  - I.D. ~ R O S S I  
i n  - J.P. BRENKLE 
i n  - a.m. TOLION 
T M  - G.L. T l L E R  
TM - C.T. S T E L Z R l E D  
T I  - 6. B O R N  
TM - R .  R E A S E N B E R O  
I N V E S T I O A T I V E  PRO6RAM 
CODE E L - 4 I C O - O P .  S C I E N C E  
I N V E S T I C A T I O N  D I S C l P L I N E ( S )  
P L A N E T A R Y  I O N O S P H E R E S  
METEOROLOGY 
N A S A - L A I C  
MASS I N S 1  O F  T E C H  
N A S A - J P L  
U  O F  MANCHESTER 
N A S A - J P L  
RAYTHEOM CORP 
S T A N F O R D  U  
N A S A - J P L  
N A S A - L A I C  
N A S A  -JPL 
N A S A - J P L  
MASS INS7 O F  T E C H  
B R I E F  D E S C R I P T I O N  
There a r e  four d i s t i n c t  s e t s  o f  V i k i n g  r a d l o  s c i e n c e  
data,  t h r e e  u s i n g  o r b i t e r  d a t a  and one p l i m . r i l y  u s i n g  l a n d e r  
d a t a  w i t h  r a l i b r a t l o n a  f rom o r b i t e r  da ta .  The  o r b i t e r  t r a c k i n g  
data.  o b t a i n e o  f rom t h e  t w o - i a y  o r b i t e r - e a r t h  S-band and I - b a n d  
r a d i o  l i n k s .  c o n s i s t  o f  Doppler f r e q u e n c i e s  and t i m r - o f - f l i * h t  
range .easur iments.  These d e t e r m i n e d  t h e  p o s i t i o n  and m o t i o n  
O f  t h e  o r b i t e r s .  and ran be used t o  s t u d y  t h e  Mars  
g r . v i t a t i o n a 1  f i e l d .  t h e  plasma i n  i n t e r p l a n e t a r y  space. and 
t h e  s t r u c t u r e  o f  t h e  s o l a r  corona .  Th. o c c u l t a t i o n  d a t a  we.* 
o b t a i n e d  f r o m  t h e s e  S D S e  r a d i o  l i n k .  b y  analog r e c o r d i n g  O f  t h e  
s i g n a l  when a s p a c e c r a f t  was p a s s i n g  i n t o  o r  Out o f  o r r u l t a t i o n  
w i t h  Mars. The d a t a  ran  be used t o  p r o d u c e  a l t i t u d e  p i o f i l e s  
o f  t h e  t impiratur. .  d e n s i t y .  and p r e s s u r e  o f  t h e  atmosphere 
( i n c l u d i n g  t h e  i o n o s p h e r e )  and I O  measure t h e  r a d i u s  o f  t h e  
p l a n e t  u s i n p  a l a r g e  number O f  s u r f a c e  p o i n t s .  The 
sUrfaCe-prOpe.t ies .sP.ct o f  t h l i  i n v e s t i g a t i o n  U t i l i z e d  t h e  
U H F  (181 M n z )  s i g n a l  on which  t h e  l a n d e r s  t r a n s m i t t e d  d a t a  t o  
t h e  O r b i t e r s .  A t  t h e  b e g i n n i n g  O r  end of  a d a t a  t r a n s n i s s i o n  
sess ion .  when t h e  O r b i t e r  wes n e a r  t h e  l a n d e r ' s  h o r l z o n r  t h e  
s t r e n g t h  o f  t h e  r e c e i v e d  s i g n a l  1.5 rec0rd.d a s  a f u n c t i o n  o f  
t i m e .  These s i g n a l  " f a d i n g  C a t t e r n s . ~  r e s u l t i n g  f rom 
i n t e r a c t i o n  o f  t h e  r a d i o  wmves w i t h  t h e  M a r t i a n  sUrf.ce. 
c o n t a i n  i n f o r m a t i o n  about  t h e  p h y s i c a l  p r o p i r t i e .  o f  t h e  
s u r f a c e  near t h e  l a n d e r s .  The l a n d e r  t r a c k i n g  d a t a  from t h e  
two-way d i r e c t  l a n d e r - e a r t h  I - b a n d  l i n k s  p e r m i t  d r t e r m l n a t i o n  
c f  t h e  l o c a t i o n  O f  t h e  l a n d e r s  and S I u d i e s  O f  t h e  m o t i o n  O f  t h e  
p l a n e t .  Op@.*t ion o f  t h i s  c x p e r l m c n t  #as t e r m i n a t e d  on August 
T r  1 9 8 0 .  
- - --- - - V I K I N G  2 ORBITER.  M I C H A E L .  J0.------------------------- 
I N V E S T l G A l l O N  NAME-  O R B I T E R  R A D I O  S C I E N C E  I N V E S T I G A T I O N  NAME-  L A N D E R  R A D I O  S C I E N C E  
NSSDC I D -  1 5 - 0 8 3 A - C k  I N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 l C O - O P ,  S C I E N C E  
PERSONNEL 
T L  - Y.H. 
TM - 1.1. 
TM - G.F. 
TM - J .G. 
TM - D.L. 
TM - M.D. 
111 - G.L. 
TM - J .P. 
TM - R.H. 
T M  - C.T. 
TM - G. 
TM - R. 
1 
M I C H A E L ,  J R .  
S H A P I R O  
L I N D A L  
D A V I E S  
C A I N  
G R O S S 1  
T Y L E R  
B R E N K L E  
T O L S O N  
S T E L Z R I E D  
BORN 
R E A S E N B E R G  
N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P L A N E T A R Y  I O N O S P H E R E S  
P L A N E T A R Y  ATMOSPHERES 
P L A N E T O L O G Y  
N A S A - L A R C  
M A S S  I N S T  OF T E C H  
N A S A - J P L  
U OF M A N C H E S I E R  
N A S A - J P L  
RAYTHEON CORP 
STANFORD U 
N A S A - J P L  
N A S A - L A I C  
N A S A - J P L  
N A S A - J P L  
MASS I N S 1  OF TECH 
B R I E F  D E S C R l P T l O N  
T h e r e  a r e  f c u r  d i s t i n c t  s e t s  o f  V i k i n g  r a d i o  s r i r r c r  
data. t h r e e  u s i n g  o r b i t c r  d i t 4  and one p r i m a r i l y  u s i n g  l a n d e r  
d a t a  w i t h  c a l i b r a t i o n s  f r o m  o r b i t e r  d a t a .  The o r b i t e r  t r a c k i n g  
data. o b t a i n e d  f rom t h e  two-way. o r b i t e r - e a r t h  S-band and 
X-band r a d i o  L inks ,  c o n s i s t  of D ~ p c l l i  f r e q u e n c i e s  a r a  
t i m e - o f - f l i g h t  r a n g e  measure.enti. These d e t e r m i n e d  t h e  
p o s i t i o n  and  m o t i o n  o f  t h e  o r b i t e r s ,  and  can b e  used t o  s t u d y  
t h e  M a r s  grav i t . t i on . l  f i e l d ,  t h e  plas.. i n  i n t e i p l . F C t i i y  
SP.C.. and t h e  s t r u ~ t u r e  o f  t h e  s o l a r  corona "hen t h e  
s p l l e ~ r a f t  was O n  t h e  0 p p 0 ~ i t e  s i d e  o f  t h e  sun. T h e  
o t r u l t a t i o n  d a t a  usre o b t a i n e d  110. t h e s e  same r a d i o  l i n k s  by  
ana log  r e c o r d i n g  o f  t h e  s i g n a l  when a s p a c e c r a f t  was p a s s i r 9  
i n t o  o r  o u t  o f  o c c u l t a t i o n  w i t h  Mars.  The d a t a  can be used  l o  
p r o d u c t  a l t i t u d e  pl0f iL.S O f  t h e  t*.PelatUIC, d e n s i t y ,  and 
E ~ ~ S S Y I C  o f  t b e  a t l O s p h C r t  ( i n c l L a i n g  t h e  i o n o s p h e r e )  and t o  
~ L ~ S Y I C  t h e  r a d i u s  o f  t h e  p l a n e t  u s i n g  a l a r g e  number o f  
s u r f a c e  p o i n t s .  The s u r f a c e  p r c p e r t i e s  a s p e c t  o f  t h i s  
i n v e s t i g a t i o n  u t i l i z e d  t h e  UHF ( 3 8 1  M H r )  s i g n a l  on u h i c h  t h e  
1ande.s t r a n s m i t t e d  d a t a  t o  t h e  Olbi t . ls .  A t  t h e  b e g i n n i n g  c r  
end O f  a d a t a  t ranSmiSS iOn  S.Ssionr when t h e  O l b i t L r  ".I near 
t h e  Lander's h o r i z o n .  t h e  s t r e n g t h  of t h e  r c r . i r r d  s i g n a l  I ~ S  
r r r c r d r d  a s  a f L n c t i o n  O f  t i l e .  These s i g n a l  " f a a i r g  
p a t t ~ i n i ~ "  i e s ~ l t i n g  from i n t e r a c t i o n  of  t h e  r a d i o  waves ~ i t h  
t h e  M a r t i a n  s u r f a c e ,  c o n t a i n  i n f o r m a t i o n  about  t h e  p h l r i c a l  
p r ~ p ~ i t i ~ s  o f  t h e  s u r f a c e  near  t h e  Landers.  The l a n d e r  
t r a r k i n q  O a t .  f r o .  t h e  two-1ay d i r e c t  l a n d e r - c a r t t  S-tand L i r k r  
p e r l i t  d t t c r m i n a t i o n  o f  t h e  L o c a t i o n  o f  t h e  l a n d e r s  and s t u d i e s  
o f  t h e  m o t i o n  o f  t h e  p l a n e t .  
______- V I K I N G  1 L A h D E n .  MICHAEL,  JR.-------------------------- 
I N V E S T I G A T I O N  NAME-  L A N D E R  R A D I O  S C I E N C E  
NSSDC I D -  1 5 - 0 7 5 C - 1 1  I N V E S T I G A T I V E  PROGRAM 
CODE E L - + I C O - O P I  S C I E N C E  
I N V E S T l G A l I O N  D I S C I P L I N E ( S )  
ASTRONOMY 
I O N O S F I E R E S  
P L A N E T A R Y  ATMOSPHERES 
P L A N E T O L O G Y  
PERSONNEL 
1 L  - Y.H. M I C H A E L I  J R  
TM - 1.1. S H A P l R O  
T M  - G.F. L I N D A L  
T M  - J.G. D A V l E S  
1 M  - O . L .  C A I N  
TM - M - 0 .  G R O S S 1  
T M  - G.L. T Y L E R  
TM - J.P. B R E N K L E  
T M  - R.H. T O L S O N  
TM - C.T. S T E L Z R I E D  
1 M  - G. B O R N  .  
TM - R .  R E A S E N B E R G  
NASA-LARC 
M A S S  I N S 1  OF T E C H  
N A S A - J P L  
U OF MANCHESTER 
N A S A - J P L  
R A I T H E O N  CORP 
STANFORD U 
N A S A - J P L  
N A S A - L A R C  
N A S A - J P L  
N A S A - J P L  
M A S S  I N S 1  O F  T E C H  
B R I E F  D E S C R I P T I O N  
T h i s  e r p e r i n m t  used  t h e  Lander S-band r a d i o  t r a n s m i t t e r  
t o  a c q u i r e  d O p p l C I  a n r  range f o r  t h e  l ander ,  u t i l i z i n g  t h e  sdre  
D e e p  S p a c e  Network  f a c i l i t i e s  t h a t  iere used  b y  t h e  o r b i t e r s .  
The r c s u l t i n p  d a t a  i c i c  used  t o  d e t e r m i n e  t h e  l c r a t i o n  o f  t h e  
l a n d e r  On t h e  c l z n e t ' s  s u r f a c e .  They a l s o  p r o v i d e o  more 
p r e c i s e  i n f o r m a t i o n  about t h e  O r b i t a l .  r o t a t i o n a l .  and 
p r e c e s s i o n a l  m o t i o n  o f  M a r s  t h a n  haa r r r v i a u r l y  been a v a i l a b l e .  
The t i 0  p r i n c i p a l  d i f f e r e n c e s  b e t i e e n  o r b i t e r  and l a n d e r  
t r a c k i n g  d a t a  a r e  (1 )  l a n d e r  t r a c k i r g  ~ t r i o d s  u e ~ e  newer l o r g e l  
t h a n  2 h and "ere  S o a e t i m t r  much s h o r t e r  because  o f  t h e r m a l  
c o n s t r a i n t s  on t h e  d u r a t i o n  o f  Lander  t r a n s m i t t e r  op~.. t ion* 
and ( 2 )  l a n d e r s  had no X-band s i g n a l s  t o  p r o v i d e  t h e  
c c r r e ~ t i o n s  t c  r a r g e  d a t a  f o r  t t e  i n t e r p l a r e t a r y  c1as.a  
e f f e c t s .  C o n s r q u c n t l y r  Lander r a n g i n g  r r r i i o n i  were s c h e d u l e d  
t o  be nearly r i w u l t a n c o u r  r i c h  C r b i t e i  r a n g i n g  r h e n c r c r  
p o s s i b l e ,  so t h a t  t h e  O r b i t t i  5 -  and X-band d a t a  c o u l d  S U P P ~ Y  
t hese  c o r r e c t i o n s .  
NSSDC I D -  7 1 - 0 8 3 C - 1 1  I N V E S l l G A l l V E  PROGRAM 
CODE E L - 4 I C O - O P .  S C I E N C E  
l N V E S T l G A T l O N  D I S C I P L I N E  I S )  
. c r o n r n * r  . . .. - .. -. . 
I O N O S P H E R E S  AND R A D 1 0  P H Y S I C S  
P L A N E T A R Y  ATMOSPHERES 
P L A N E T O L O G Y  
PERSONNEL 
T L  - Y.H. M I C H A E L ,  J R .  
1 M  - 1.1. S H A P I R O  
1 N  - 6. F J f L D B O ( N L A )  
T I  - J.G. D A V l E S  
T M  - D.L. C A I N  
1 P  - M.D. G R O S S 1  
TM - G.L. T I L E R  
T M  - J.P. B R E N K L E  
TM - R.H. T O L S O N  
T I  - C.T. S T E L l R l E D  
TM - G. B O R N  
T M  - R. R E A S E N B E R G  
N A S  A - L A I C  
M A S S  I N S T  O F  T E C H  
N A S A - J P L  
U OF MANCHESTER 
NASA - J P L  
R A Y T H E O N  CORP 
STANFORD U 
N A S A - J P L  
N A S A - L A R C  
N A S A - J P L  
N A S A - J P L  
MASS I N S 1  OF T E C H  
B R I E F  D E S C R I F l l O N  
T h i s  e x p e r i m e n t  used t h e  S-band r a d i o  t r a n s m i t t e r  t o  
a c q u i r e  D ~ p p l l ,  and r a n g e  d a t a  f o r  t h e  Landerr  u t i l i z i n g  t h e  
same DCCP Space N e t w o r k  f a c i l i t i r r  t h a t  Y e r e  used  by  t h e  
C r b i t e r s .  The r e s u l t i n g  d a t a  were used t o  d e t e r m i n e  t h e  
l o c a t i o n  o f  t h e  l a n d e r  O n  t h e  p l a n e t  s u r f a c e .  They a l s o  
p r o v i d e d  m o r e  p r r r i r c  i n f o r m a t i o n  abou t  t h e  O r b i t a l .  
r c t a t i o n a l .  and D T ~ L ~ S S ~ O W L  m o t i o n  o f  Mars t h a n  had p r - v i o u ~ l y  
been  a v a i l a b l e .  The t i o  p r i n c i p a l  d i f f c r c n r c l  between o r b i t e r  
and l a n d e r  t r a c k i n g  d a t a  a r e  (1) l a n d e r  t r a c k i n g  p e r i o d s  a r e  
n e v e r  l o n g e r  t h a n  i h and a r e  s o n c t i m c r  much s h o r t e r  because o f  
the r r .1  c o n s t r a i n t s  on t h e  d u r a t i o n  o f  l a n d e r  t r a n s m i t t e r  
0per.ti0". and ( 2 )  l a n d e r s  hawe no a-band r i q n a l s  t o  P C O Y ~ ~ L  
t h e  t ~ r r e c t i o n s  t o  r a n g e  d a t a  f o r  t h e  i n t e r p l a n e t a r y  plas . i  
e f f e c t s .  C o r s e q u e n t l y ~  Lander r a n g i n g  s e s s i o n s  i e r t  s c h e d u l e d  
t o  b e  n e a r l y  r i n u l t a n r o u r  r i t h  O r b i t e r  r a n g i n g  whenever 
t h e s e  c o r r e c t i o n s .  
p o s s i b l e ,  $ 0  t h a t  t h e  o r b i t e r  S-  and  X-band d a t a  r 0 u l d  S u p p l y  
ATMOSPHERE 
- -- - - - - " 1 K l h G  1 ORB1TE8,  FARMER- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  NAME-  M A R S  A T M O S P H E R I C  Y A T E R  D E T E C T I O N  ( M A Y D )  
NSSDC I D -  7 5 - 0 1 5 1 - 0 3  l N V E S l l G A T l V E  PROGRAM 
CODE E l - 4 ,  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P L A N E T A R Y  ATMOSPHERES 
P L A N E T O L O G Y  
PERSONNEL 
T L  - C.B. FARMER N A S A - J P L  
T P  - D.D. L A P O R T E  S A N T A  B A R B A R A  R E S  C T R  
T I  - D.Y. D A V I E S  N A S A -  J P L  
B R I E F  D E S C R I P T I O N  
The 11AUD used  an i n f r a r e d  g r a t i n g  S D e c t r O ~ ~ t C r  mounted on 
t h c  o r b i t e r  s c a n  p l i t f ~ ~ ~  t h a t  was b o r e s i g h t e d  w i t h  t h e  
t e l e v i s i o n  c a m e r a s  snd  t h e  11111. The i n s t r u m e n t  ~CISYIC~ s o l a r  
i n f r a r e d  r a d i a t i o n  r e f l e c t e d  itom t h e  s u r f a r c  t h r o u g h  t h e  
at.OsChCrI t c  t h e  s p a c e c r a f t .  S p e c t r a l  i n t e r v a l s  were s e l e c t e d  
c o l n r i d e n t  w i t h  t h e  w a v e l e n g t h  o f  r a f ~ r - v a p o ~  ab.OPEtiOn L l n e I  
i n  t h e  1.q-miCIOmCteI band. T h e  q u a n t i t y  o f  I ~ ~ C I  v a p o r  along 
t h e  l i n e  o f  s i g h t  was mCaSUred f r o -  1 t o  1 0 0  m i c l O m t t t l l  o f  
c r e c i p i t a t l e  u a t e r  w i t h  an a c c u r a c y  o f  5 I o r  b e t t e r .  The 
i n s t a n t m e o u r  f i e l d  o f  v i e r  o f  t h e  i n s t r u n e n t  was 2 I I1 
m i l l i r a d i a n s ,  and a s t e p p i n g  m i r r o r  r o t a t e d  t h e  l i n e  o f  f i g h t  
t h r o u g h  1 5  p o s i t i o n s  t o  p r o v i d e  a r o u g h l y  r e c t a n g u l a r  f i r k d  o f  
v i e r  o f  1 1  I SI m i l l i r a d i a n s .  O p ~ i a t i o n  o f  t h i s  c x o c r i n r n t  was 
t e r m i n a t e d  O n  August 7 r  1 9 8 0 .  
- -__ --- V I K I N G  2 O R B I T E R ,  rARMER---------- - - - - - - - - - - - - - - - - - - - - -  
l N V E S T I G A l l O N  N A M E -  MARS A T M O S P H E R I C  YATER D E T E C T I O N  (MAUD)  
NSSDC I D -  7 : - 0 8 3 1 - 0 3  I N V E S T I ~ A T I V E  PROGRAM 
CODE EL-).  S C I E N C E  
l N V E S T l G A T l O N  D I S C I P L I N E ( S )  
P L A N E T A R Y  ATMOSPHERES 
P L A N E T O L O G Y  
P E R S O N N E L  
T L  - C.B. FARMER 
T M  - D.D. L A P O R T E  
T M  - D.Y. D A V I E S  
N A S A - J P L  
S A N T A  B A R B A R A  R E S  C l R  
N A S A - J P L  
B R I E F  D E S C R I P T I O N  
The RAuD used an i n f r a r e d  g r a t i n g  s p e c t r o m e t e r  m o u n t r d  on 
t h e  o r b i t e r  s c a n  p l a t f o r m  t h a t  ".a b o r r s i q h t e d  r i t h  t h r  
t e l w i s i c n  cameras ,nr t h e  I R T R ,  I h e  i n s t r u m e n t  m.awed s o l a r  
i n f r a r e d  r a d i a t i o n  r e f l e c t i d  f r o #  t h e  s u r f a c e  t h r o u g h  t h e  
a tmosphere  t o  t h e  ~ p . ~ . ~ i a f t .  S p e c t r a l  i n t e r v a l s  "err . e lec ted  
r o l n r i d r n t  w i t h  t h r  1a1c leng th  o f  Ua1.I. ' I~DOI a b s o r p t t m  l i n e s  
i r  t h e  I . + - . i ~ rO .~ te r  band. I h e  q l r a r t i t y  o f  w a t * r  vapor a1C-g 
t h e  l i n e  o f  s i g h t  was measurrd f r o m  1 t o  1 0 0 0  m i c r o m r t r r t  o f  
p * e c i p i t l b l r  w a t r r  r i t h  an a c c u ~ a o r  o f  S I 0 .  b e t t e r .  The 
instantaneous f i e l d  o f  v i e w  o f  t h r  i n a t r u a t n t  was 2 a 11 
t h r o u g h  I 5  p o s i t i o n i  t o  p r o v i d e  a m u g h l y  rectangu1.r f i e l d  o f  
v i e r  o f  I1 x 31 m i l l i r a d i a n s .  
__-- -_-  V I K I N G  1 LANDER,  N]ER-------- '------------------------- 
I N V E S I I G A T I O N  NAUE- E N T R l  S C I E N C E  A I U O S P H E R I C  S T R U C T U R E  
NSSDC ID- 1 5 - 0 7 5 C - C Z  I N V E S T I 6 A I I V E  PROGRAP 
r i l l i r w l i . n s .  and a s t e p p i n g  S i r r c r  r o t a t e d  t h e  L i n e  Oi S i g h t  
CODE EL-4 .  S C I E N C E  
I N V E S T I 6 A I I O N  D I S C l P L I N E ( S )  
P L A N E T A R T  A T U O S P H E R E S  
P E R S O N N E L  
T L  - A.O.C.NlLR 
TR - A .  S E I F F  
TU - N.Y. SPENCER 
U O f  U I N L E S O I A  
NASA-ARC 
NA S A  -6 S F  C 
I N V f S l l G A l I O N  NAME- L N l R l  S C I E N C E  N E b I R A L  A T R O S P H E R I C  
c o R P o s l T I o N  
NSSDC I D -  1 5 - 0 1 5 C - 1 2  I N V E S T I G A T I V E  P R 0 6 R A R  
CODE El- . .  S C I E N C E  
I N V E S T I G A T I O N  O I S C l P L I N E ( S )  
I O N O S P H E R E S  
P L A N E T A R 1  ATMOSPHERES 
P E R S O N N E L  
T L  - A.O.C.NIER U OF U I M N E S O T A  
111 - U.B. R C E L R ( I I  H A R V A R D  U 
TM - N.Y. SPENCER HA SA-G SFC 
B R I E F  D E S C R I P T I O N  
The V i k i n g  e r t r y  s c i e n c e  n e u t r a l  at.Ospheiic r o m p o a i t i o n  
e x p e r i m e n t  (one o f  t h r t t  t h a t  rerr p a r t  o f  t h e  e n t r y  a c i e r r r  
i n v e s t i g a t i o n )  "as r e s i g n e d  t o  DIOY~~C t h e  co .pos i t i on  d a t a  for 
t h e  v a r i o u s  n e u t r a l  s p e c i e s  t h a t  weir needed t o  d e f i n e  t h e  
c r t s e n t  p h y s i c a l  a r c  thrmic.1 s t a t e  r f  t h e  R a t t i a n  atmoachere.  
Mounted i n  an o p e n i n g  i n  t h e  a e i o i h e l l  r i t h  i t s  e l e c t r o n - i m p a c t  
open i o n  I O U I C ~  r e c e s s e d  be low t h e  s u r f a c C  o f  t h r  a c r o r h e l l ~  a 
o c u b l c - f e e u s i n g  ( e l i c t m l t a t i c  and m.gnetir) mass S p e ~ t r o m e t e r  
"as used  t o  measure t h e  r o n c r n t r a t i o n r  o f  t h r  a t m o s c h e r i c  
s ~ e t i e i  t h a t  have # a s s - t 0 - ~ h a r g ~  r a t i o s  f r o m  1 t o  49.  Two 
c o l l c c t o ~ s  i c i c  vsed.  one f o r  t h e  mass range f rom 1 t o  1 U I  and  
t h e  o t h e r  r i m u l t a r ~ c ~ r l y  m e a s u r i n g  i r  t h e  mass range  f r o m  1 t c  
49 Y .  Mass s p e c t r a  were o b t a i n e d  b y  sweep ing  t h e  i o n  
a c r r l r r a t i o n  v o l t a p e  r n d  t h e  d e f l e c t i o n  Y O l t i Q C  ~ C I O S S  t h e  
r i t r t r o s t a t i r  p l a t e s .  The s l e e p  p e r i o d  M I S  a p p r o . i m i t e l y  5 S I  
a r d  d y r a m i c  r a r g e  O f  I . E 5  ..I D I C V i d l d  w i t h i n  r a c h  SpeCt rL I .  
NSSDC I D -  T I - 0 8 3 C - 1 2  INWESTI6ATIVE P R O C R A I I  
CODE EL-$. S C I E N C E  
1 N V E S T I G A l I O N  D I S C I P L I N E ( S )  
I N l E R P L A N E T A R l  P H I S I C S  
P L A N E T A P I  A T U O S P H E R E S  
P E R S O N N E L  
TL - A.0.C.NICR U OF I I I N N E S O T A  
1W - U.B. I I C E L R O l  H A R V A R D  U 
TU - N.U. SPENCER N A S A - 6 1  F C 
B R I E F  D E S C R I P T I O N  
T h r  V i k i n g  e n t r y  s c i e n c e  n e u t r a l  a t a o a p h e r i c  ~ ~ . p ~ i i t i ~ n  
e x p r r i m e n t  (cnc o f  t h r e e  t h a t  were p a r t  o f  t h e  e n t r y  s c i e n t .  
i n v r s t i g a t + o n )  was d e s i g n r d  t o  p r o v i d e  t h e  c o m p o s i t i o n  d a t a  f o r  
t h e  r a r i o u a  n e u t r a l  s p ~ t i e s  t h a t  wrre nerded t o  deflnr t h e  
p r e s e n t  p h y s i c a l  and c h e m i c a l  s t a t e  o f  t h e  W a r t i a n  .tmospher.. 
w o u n t r d  i n  an o p e n i n g  i n  t h e  aerorh.11 r i t h  I t s  . l e c t r o n - i m p a c t  
o w n  i o n  source  recessed  b e l o w  t h e  SuVface O f  t h e  .*rashell. a 
d o u b l e - f o c u s i n g  ( e l r c t v o a t a t i c  and m a g n e t i c )  mass speCt.Om.t.i 
was u s e d  t o  meawrr t h e  c o n r * n t r a t i o n a  of t h e  . tmosphr r f c  
%p.cir% t h a t  h a v e  mass- to -cha rge  ratios fro.  1 t o  4V. Two 
r o l l r c t o r s  I.,C used. one c o r e r i n g  t h e  mass range fro. 1 t o  1 
u. and t h e  o t h e r  s i m u l t a n e o u s l y  c o v e r i n g  t h r  range from 1 t o  49 
Y .  R 8 a s  spectra ucre  o b t a i n e d  by  8 r c s p i n g  t h e  i o n  .ccal . rat ion 
vOlt.ge and t h e  d e f l e c t i o n  v o l t a g e  a c r ~ a s  t h r  e I . c t r o s t a t i c  
C1.t.s. The SI~CIP p e r i o d  was . p p r ~ ~ i . . t ~ l y  S s. and dynamic 
range of  1.E5 1.5 p r o v i d e d  w i t h i n  rarh aprc t rum.  
--__--- V s l l N 6  1 LLNDER.  yIER---------------------------------- 
I N V E S T I 6 A l l O N  WARE- E N T R l  S C I E N C E  I O N O S P H E R I C  P R O P E R T I E S  
N S S D C  I D -  1 s - 0 1 % - 1 4  I N W E S T I 6 A T I V E  PROCRAR 
CODE EL-4 .  S C I E N C E  
P E R S O N N E L  
1L - h.O.C.NIER 
TI4 - Y.B. HANSOM 
TU - N.U. SPENCER 
I N V E S 1 1 G A l I O N  D I S C I P L I N E ( S )  
U O f  I I I M N E S O T A  
U OF TEKAS. D A L L A S  
N A S A - 6 1  FC 
U R I E F  DEScRIPrlON 
The u l k i n g  e n t r y  scient. i o n o s p h e r i c  p r o p e e t i * =  
~.p.ri.ent (one of t h r e e  t h a t  "ere  p a r t  o f  t h e  e n t r y  s c i e n c e  
i n v . l t i g a t i o n )  a t u d i r d  t h e  c o n p o s i t i o n r  a t r u c t u r r .  and  
t r m p r r a t u r e  o f  t h e  i onoapher r .  w h i c h  "err Probed  d u r i n g  t h e  
d e s c e n t  o f  t h e  l a n d e r  r a p s u l *  b y  means of  a r e t a r d i n g  p o t e n t i a l  
a n a t y z r r  ( R P A )  moun ted  f l ush  w i t h  t h e  f r o n t  farr o f  t h e  
a.rosheI1. lo cons.rw b a t t e r y  pa re r .  t h e  i n s t r u m r n t  was 
o p r r a t i d  i n t e r m i t t e n t l y  b e t i e r n  16,000 and 5.000 km a l t i t u d e  
b u t  cOn t inuOUs ly  f r o m  5.000 t o  100 k.. The instrument 
co.priacd a c u r r e n t - C O l l r C t i n g  P l a t r  w i t h  Sewrn g i i d a  ahead o f  
i t .  A f i x e d  p10gra. of  p o t e n t i a l ' ,  l ' a s  .ppIi.d t o  t h e  g r i d s r  
and t h e  c o I l C C t ~ d  L u I r e n t S  I r I C  measured a t  1O-ma i n t e r v a l s .  
The i n s t r u m e n t  O p e r a t e d  i n  t h r e e  phase. t o  meaaurt e n e r g e t i c  
e l e c t r o n s .  t h e r m a l  r l e c t r o n s r  and t h e r m a l  i ona .  
______-  VIK]*G * LANDER,  NfEO---------------------------------- 
I N V E S T I 6 A T I O N  NAUE-  E N T R l  S C I E N C E  I O N O S P H E R I C  P R O P E R T I E S  
NSSDC IO- l J - 0 8 1 C - l *  I N V E S T I 6 A T I V E  PR06RAR 
CODE EL-*. SC. IENCE 
I N V E S 7 1 6 A T I O N  D I S C I P L I N E ( S )  
QERSONUPL 
TL - A.O.C.NIER U O f  R I N N E S O T A  
1L - Y.B. HANSON U O f  1EXAS.  D A L L A S  
TU - N.Y .  S P f N C E R  N A S A - 6 S F C  
S R I E f  D E S C R I P T I O N  
The V i k i n g  e n t r y  s r i c n r r  i o n o s p h e r i c  p r o p e r t i e s  
e ~ p e r i m r n t  (one of t h r e e  t h a t  were p a r t  o f  t h r  r n t r y  a r i c n c e  
i n v e s t i g a t i o n )  s t u d i e d  t h e  c o m p n a i t i o n r  s t m c t u r e r  and 
t e m p r r a t u r e  o f  t h e  i onosphere .  r h i r h  r r r e  p r o b d  d u r i n g  t h r  
d e s c e n t  o f  t h e  lander  c a p s ~ l e  b y  means O f  r e t a r d i n g  p o t e n t i a l  
s n a l y z r r  ( R P A )  mounted f l u s h  w i t h  the f r o n t  f a c e  o f  t h r  
a a r o s t r l l .  lo c o n s e r r r  b a t t e r y  poucr. t h e  I n r t r u m r n t  waa 
c p i r a t e d  i n t . r . i t t c n t l y  b e t r e e n  l C 1 0 0 0  and 5.000 k m  a l t i t u d e  
b u t  COnt inuOUaly fro- S.000 t o  1 0 0  k.. The i n s t r u m r n t  
co.prlsed a r u r r c n t - c o l l e c t i n g  p l a t e  r i t h  seven g r i d s  ahead o f  
i t .  A f i x e d  p rog ram o f  p o t r n t i a l s  waa a p p l i r d  t o  t h r  g r i d s .  
.nd t h e  c o l l e r t r a  c u r r e n t s  were measur.d a t  10-ms i n t e r v a l s .  
The i n s t r u m e n t  O p e r s t e d  i n  t h r e e  phases  t o  .C .SY~C e n e r g e t i c  
r l c r t r o n s .  thrim.1 e l e c t r o n s r  and t h e r m a l  i ons .  
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NSSDC I D -  7 5 - 0 1 5 C - 0  I N V E S 1 1 6 A l I V E  P O O G R A ?  
CODE EL-4 .  S C I E N C E  
I N V E S l I S A l I O N  D I S C I P L I N E ( S )  
P L A N E T A R V  ATMOSPHERES 
M E l E O R O L O G V  
PERSONNEL 
T L  - S.L. H E S S ( D E C E A S E D )  < L O R I D A  S T A T E  U 
TU - C.B. L E O V V  U O F  Y A S H I N G T O N  
TM - 1-11. HENRV U OF Y A S H I N G T O N  
TU - J .A .  R V A N  C A L I F  S T  U I  F U L L E I l C h  
111 - J.E. T I L L M A N  U OF Y A S H I N G T O N  
B R I E F  D E S C R I P T I O N  
T h i s  exper iment  ano1yr.d the  m e t e o r o l o g i c a l  e n v i r o n m e n t  
n e a r  the p l a n e t a r y  surface and c b t a i n e d  i n f c r m a t i o n  a b c u t  
m o t i o n  l y s t e m l  o f  v a r i o u s  s c a l e s .  The at .0spher ic D.I.*Ct*lS 
d e t e r m i n e d  Were P I C S S Y I * I  t C W I I a t U I C .  r f n d  Speed, and wind  
d i r e c t i o n .  D i u r r a i  and  .earon.i v a r i a t i o n s  were of  p a l t i c ~ i a r  
impor tance .  The s m p l i n g  r a t e s  and d u r a t i o n s  f o r  any one 
Nart4.n day ( s o l )  I C ~  s e l e c t a b l e  by  g r o u n d  command. The 
l e n s o r s  were mounted  on an e r e c t e d  boom. 1hre1 h o t - f i l m  
arewcmeters.  t h r c u g h  w h i c h  an t l e c t r i i  c u r r e n t  "as p a l l e d  10 
h e a t  t u 0  g l a s s  n e e d l e s  c o a t e d  r i t h  p l a t i n u m  and O v e r c o a t e d  r i t h  
aluminum O x i d e .  were used t o  measure r i n d  speed. The e l e c t r i c  
p a l e r  needed t o  v a i n l a i n  t h e s e  lrnsors a t  a f i x e d  1emPCrature 
above t h e  s u r r o u n d i n g  a i r  was t h e  me.1~1~ o f  r i n d  l peed .  
thermocoup les  i n  p.1111-I. A t h i n  m e t a l  d iaphragm. mount*d i n  
At.OSDheliC t e m p C r l t u I S  I a I  .*.SUltd b y  t h r e e  f i n e - M i r e  
a v.Cuul-Sc.l.d CaII. M a l  Used 10 CeaIUIe a1masph.ric D I S S S U I I .  
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I N V E S T I G A T I O N  N A M E -  METEOROLOGY 
NSSDC I D -  7 5 - 0 8 3 C - 0 7  I N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 r  S C I E N C E  
I N V E S l l G A l I O N  D I S C I P L I N L ( S )  
P L A N E T A R Y  A l M O S P H E R E S  
VETEORCLOGV 
P E R S O N N E L  
1L - S.L. H E S S ( D E C E A S E D )  
T M  - 11-11. H E N R V  
TM - J .A .  R Y A N  
TM - J.E. T I L L M A N  
i n  - C.B. L E O Y V  F L O R I D A  S T A l E  U U OF Y A S H l N G l O N  
U OF Y A S H I N G T O N  
C A L I F  S I  UI F U L L E R T O N  
U OF Y A S H I N G T O N  
B R I E F  D E S C R I P l I O N  
T h i s  e x p e r i m e n t  a n a l y z e d  t h e  m ~ t e O r O L O g i c a 1  c n u i r o n * e n t  
n e a r  t h e  p l a n e t a r y  s u r f a c e  and 0t ta in.d i n f o m r t i o n  a b o u t  
m o t i o n  sys tems  o f  v a r i o u s  sca1.s. The a t m o s p h e r i c  P ~ r ~ ~ e t r r s  
d e l e r a i n e d  were D ~ C I S Y ~ ~ ,  t . ape ra tU ie r  r i n d  sCeed. mnd r i n d  
d i r e c t i o n .  D i u r n a l  and seasonal r a r i a t i o n s  r e r e  o f  p a r t i c u l a r  
import.nre. The s a i p l i n g  r a t e s  and d u r a t i o n s  f o r  a r y  c n e  
Mar1i.n day ( s o l )  were sc le r t . b l c  b y  g round  co.i.nd. T h e  
sensors  were mounted on an e r e c t e d  boom. T h r e e  h o t - f i l m  
.re.Ometers. t h i o u q h  w h i c h  an r l * r t r i r  c u r r e n t  was passed t o  
h e a t  t u 0  g l a s s  n e e d l e s  c o a t e d  r i t h  r l a t i n u a  and OwrCOaten  r i t h  
aluminum ox ide .  u s r e  u s e d  t o  measure r i n d  speed. T h e  e l e c t r i c  
power needed  t o  m a i n t a i n  these  i .n lors  a t  a t i n e d  t e u p e r a t u r e  
above t h e  s u r r o u r c i r g  a i r  I., t t c  measure c f  r i n d  sp ied .  
AtmOsph.iic t e m p e r a t u r e  was measured b y  t h r e e  f i n e - r i r r  
t h e r m o c o u p l e s  i n  paraI l .1.  A t h i n  m e t a l  d iaphragm. mounted i n  
a vacuum-sca led  case. w.1 Uaed t o  measure at .osphei ic P r e s s u r e .  
SURFACE C H E M I S T R Y  
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I N V E S T I G A T I O N  NAME-  M O L E C U L A R  A N A L Y S I S  
NSSDC I D -  7 5 - 0 7 5 C - 0 4  I N V E S T I G A T I V E  PROGRAM 
CODE EL-*. S C I E N C E  
I N V E S T I G A T I O N  O I S C I P L I N E ( S )  
P L A N E l A R Y  ATMOSPHERES 
P L A N E I A R Y  BIOLOGY 
P L A N E T C L O G V  
PERSONNEL 
1 L  - K.  B l E l A N N  
T M  - H.C. U R E V ( D E C E A S E D )  
TM - D.M. ANDERSON 
i n  - 1. OYEN 
in - J .  O R O  
i n  - L.E. ORGEL 
i n  - A.O.C.NIER 
TM - P. T O U L M I N r  3 R D  
B R I E F  D E S C R I P T I O N  
MASS I N S 1  OF T E C H  
U OF C A L I F ,  S A 1  D I E G C  
U OF M I N N E S O l A  
US G E O L O G I C A L  SURVEY 
l N V E S l l G A l l O h  NAME-  M O L E C U L A R  A N A L I S I S  
NSSDC I D -  7 5 - 0 8 3 C - 0 4  I N V E S T I G A T I V E  PROGRAM 
CODE EL-). S C I E N C E  
l N V E S l I G A l l O N  D I S C l P L I N E ( S )  
P L A N E T A R V  ATMOSPHERES 
P L A N E l A R Y  B I O L O G V  
P L A N E T O L O G V  
PERSONNEL 
1L - K .  B I E M A N N  
T I  - H.C. U R E V ( D E C E A S E D )  
TU - D.M. ANDERSON 
1 8  - 1. D Y E N  
in - J .  O R O  
M A S S  I N S T  OF 1 E C H  
U OF C A L I F ,  SAW D I E G O  
U S A - C R R E L  
S T A T E  U O F  H E Y  YORK 
U OF H O U S l O N  
TM - L.E. O R G E L  S A L K  I N S T  B I O L  S T U D I E S  
i v  - ~.O.C.NIER U O F  M I N N E S O T A  
TU - P. TOULMIN.  3RD US G E O L O G I C A L  SURVEV 
l N V E S l I G A l I O h  NAME-  P H V S l C A L  P R O P E R T I E S  
NSSDC I D -  7 5 - 0 8 3 C - 0 1  I N V E S T l G A l l V E  PROGRAM 
CODE EL-). S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E C S )  
P L A N E l O L O G V  
F E R S O N N E L  
T L  - R.Y. S H O R T H I L L  
TM - R.E. H U T T O N  
TI4 - R.F. S C O T 1  in - H . J .  MOORE. I I  
B R I E F  D E S C R I P T I O N  
l h e  p u r p o ~ e  O f  t h e  p h y s i c a l  p r o p ~ l t i ~ ~  i n v e s t i g a t i o n  was 
t o  d e t e r m i n e  t h e  p h y s i c a l  p r o p e r t i e s  o f  t h e  M a r t i a n  s u r f a c t  and  
env i ronmen t  a t  t h e  l a n d i n g  s i t e .  p r i m a r i l y  u s i n g  e n g i n e e r i n g  
m e a s u r t m ~ n t l  and  s c i e n t i f i c  i n s t r u m e n t s  l c q u i i c d  to meet o t h e r  
m i s s i o n  o b j e c t i v e s .  In p a i t i c u l ~ ~ ~  i t  a t t e m p t e d  t o  d e t e r m i n e  
such p r o p ~ f t i ~ s  1% b u l k  d e n s i t y ,  b e a r i n g  s t r e n g t h .  angle o f  
r e p o s e ,  cohes ion ,  angle o t  i n t e r n a l  f r i c t i o n ,  p a r t i c l e  
c h a r a c t e r i s t i c s .  t h e r m a l  p a r a m e t e r s ,  e o l i a n  t r a n s p o r t a b i l i t y ,  
I O p o g r a p h y r  and c e r t a i n  c n v i r o n m c n t a l  p r o p e r t i e s  s u c h  a s  r i n d .  
t e m p L r a t U r e r  and S 0 I . l  f lu .  l e v e l s .  RalimU. use was made O f  
ha rdware  and i n s t r u m e n t s  i n t e n d e d  f a r  o t h e r  a p p l i c a t i o n s .  such  
.I t h e  m t c h a n i r a l  r u b r y r t e n r  and l a n d e r  c a m e r a s .  O n l y  p a s s i v e  
d e v i c e s ,  such as m i r r o r s  and Land ing  l e g  s t r o k e  gauges,  i c r c  
added f o r  t h i s  e x p e r i m e n t .  
I N V E S l l G A l I O N  NAME-  I N O R G A N I C  A N A L I S I S  
NSSDC I D -  7 5 - 0 7 5 C - 1 3  I N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P L A N E T O L O G Y  
5 7  
PERSONNEL 
T L  - P .  T O U L I I N ,  3RD 
T I  - A.K. B A I R D  
T I  - K.  K E l L  
US 6 E O L 0 6 1 C A L  S U l V E V  
P O I O N A  C O L L E O E  
U O F  H E Y  M E X I C O  
T M  - H.J. ROSE US L E O L O C I C A L  S U R V E l  
T I  - B.C. CLARK I A R T I N - I A R I E T T A  AEROSP 
B R I E F  D E S C R I P T I O N  
T h i s  t x p r r i n e n t  u t i l i z e d  an . n e r g y - d i s p e r s i v t  X-pay 
tluoresrenrc s p e ~ t r ~ m e t ~ r  ( Y R F S )  I n  r h i c h  t o u r  s e a l e d ,  
g a s - t i l l e d  p~0po . t i on . l  c o u n t e r s  d e t e c t e d  X r a y s  e m i t t e d  from 
sa.ple1 o f  I a r t i a n  r u r t a e r  m . t r r i a l s  i r r b d i m t c d  b y  X r a y s  from 
r a d i o i s o t o p e  S C U I C ~ I  ( i r o n - 5 5  and caamiu*-I09).  The O u t p u t  01 
t h e  p r o p o r t i o n a l  c o u n t e r s  18s s u b j e c t e d  t o  p u l s e - h c i p h t  
a n a l y s i s  b y  an onboard  s tep -scann ing ,  s i n g l e - c h a n n r l  a n a l y r r r  
w i t h  a d j u s t a b l e  c o u n t i n g  p e r i o d s .  T h i s  i n s t r u m e n t  was l o c a t e d  
i * s i a e  t h e  l a n d e r  b c o y .  and s a m p l e s  b e r e  a e l i v r r r d  t o  i t  t y  t h e  
l a n d e r  s u r t a r r  S ~ W L C I .  C a l i b r a t i o n  s t a n d a r d s  I..* an i n t e g r a l  
p a r t  o f  t h e  i ns t ru .en t .  R c r o n r t r u c t t d  S p e c t r a  yielded s u r 1 . c ~  
c o m c o i i t i o n  d a t a  w i t h  a c c u r a r i r s  r a n g i n g  from trr tens  o f  
p a r t s  PCI m i l l i c n  t c r  t r a c e  c l r . an t r  t o  1-1 p e r c e n t  tor m a j o r  
r l e . rn t s .  
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I N V E S T I G A T I O N  NAME-  I N O R 6 A N l C  A N A L I S I S  
N S S D C  ID- 7 5 - o a 3 c - 1 3  I N V E S T I G A T I V E  P R O G R A I  
CODE EL-).  S C I E N C E  
I N V E S T I G A T I O N  D I S C l P L I N E ( S )  
P L A N E T C L 0 6 1  
P E R S O N N E L  
T L  - R.B.  H A R G R A V E S  P R I N C E T O L I  U 
B R I E F  D E S C R I P T I O N  
T h e  m a g n e t i c  D r o p r r t i c s  e z p c r i m c n t  d c t t c t r d  t h e  p r e m n r c  
o f  m a g n e t i c  p a r t i t l e s  i n  I a r t i a r  sur face  m a t e r i a l .  I t  u s e d  
t h r e e  p a i r s  o f  samar ium-coba l t  magnets. t w o  moun ted  on t h e  
b a c k h o t  e t  t h e  r u r t a c c - r a m D l r r  c o L I e c t 0 1  head and one on t o p  O f  
t h e  l a n d e r .  Each F a i r  c o n s i s t e d  o f  an O u t e r  r i n g  a a g n r t  abou t  
2.5 C. i n  d i a m e t e r  w i t h  an i n n e r  c o r e  magnet o f  ~ p ~ o ~ i t .  
p o l a r i t y .  The magnets " e r e  d i r e c t l y  imaged b y  t h e  camera 
system i n  b l a c k  a r a  w h i t e  a r d  i n  c c l o r .  A 4-power m a g n i f y i n g  
i i r r o r  was used  t o 1  aar imum r e s o l u t i o n .  
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l N V E S T l G A T l O N  NAME-  I A G N E T I C  P R O P E R T I E S  
NSSDC I D -  1 5 - 0 8 3 C - 1 0  I M V E S T I 6 A T I U E  PROGRAC 
CODE EL-4 .  S C I E N C E  
I N V E S T I 6 I T I O N  D l S C I P L I N E ( S )  
P L A N E T O L O G V  
PERSONNEL 
T L  - R . 0 .  I I A R G R A V E S  P R I N C E T O N  U 
B R I E F  D E S C R I P l l O N  
The m a g n e t i c   ropert tie^ e x p e r i r r n t  d e t e c t e d  t h e  presence  
01 n a q n r t i r  p a r t i c l e s  i n  M a r t i a n  iurtacs m a t e r i a l .  I t  used 
t h r e e  p a i r s  o f  r a m a r i u m - c o b a l t  n a g n e t s r  t u 0  mounted on t h e  
b a c k h o t  C f  t h r  rurfaCr-Sa.plrr C o l l c r t o r  head and One O n  t o p  O f  
t h e  l a n d e r .  E a c h  p a i r  r o n r i r t t d  01 an O u t e r  r i n g  magnet a b o u t  
2.5 L. i n  d i a m e t e r  w i t h  en i n n e e  c o r e  magnet o f  0pr01i t .  
p o l a r i t y .  The magnets y e r e  d i r e c t l y  imaged b y  t h e  camera 
system i n  b l a c k  1 T d  w h i t e  a r d  i n  C C L O I .  A 4 - p o k e r  . .gni fy i rp 
a i r r o r  was u s r d  l o r  m r x i . u r  r e s o l u t i o n .  
B I O L O 6 1  
I N Y E S T I G A T I O N  D I S C I P L l N E ( S )  
PLANETARV B I O L 0 6 1  
PERSONNEL 
T L  - n.P. KLEIN N U L - A R C  
T I  - J .  L E D E R B E R 6  S T A N F O P D  U 
T I  - A. R I C H  I A S S  I N S T  O F  T E C H  
T P  - N.H. HOROYlTl C A L I F  I N S T  O f  TECH 
T I  - V.I. O V A I A  N A S A - A R C  
T I  - 6.V. L E V I N  B I O S P H E R I C S I  I N C  
B R I E F  D E S C R I P T I O N  
T h r  b i c l a g y  e x p r r i m r n t  s e a r c h e d  f o r  t h r  prrsence  o f  
I a r t i a n  o rgan isms  b y  l o o k l n g  f o r  m e t a b o l i c  p.OduCts. Thrr .  
d i s t i n c t  i n r t r u a r n t s  ( p y r o l y t i c  r e l * a s r  (P I ) .  L a b e l e d  r e l r a s e  
(LR). and g a s  e.change ( G E Y ) )  i n c u b a t t d  s.rnp1.a of  t h r  I a r t i a n  
sur face  under a number o t  d i f f e r e n t  t n v l r o n m r n t a l  c o n d i t i o n s .  
I n  some i n s t a n c e s  a sample was h e a t  s t r r i l i z d  and  rrproc.ss.d 
as  c o n t r o l .  The P R r  o r  c a r b o n  a s s i m i l 8 t i o n r  i n s t r u m e n t  
sough t  t o  a e t r c t  t h e  P h o t o s y n t h e t i c  o r  c h r m i c a l  f i x a t i o n  o f  ( 0 2  
o r  CO c o n t a i n i n g  C - 1 4 .  The I.mplCI were i n c u b a t e d  f o r  s e v e r a l  
days i n  t h e  p r * s r n C C  o f  t h e  * 8 d i O a C t i l *  98s m i x t u r e r  50.8 
I 4 * P l 1 s  w i t h  s i m u l a t e d  s u n l i g h t  and .om* i i t h o u t .  N e x t r  each  
sample "as h e a t e d  t o  120  C t o  I e m O v r  u n r e a c t c d  (02 and  CO. The 
r o i l  was p Y r o l i z e d  I t  650 C and any o r g a n i c  P r o d u c t s  w r m  
c o l l e c t d  I n  an o r g a n i c  vapor t r a p  ( O v T l .  F i n a l l y .  t h e  t r a p  
h a s  h e a t e d  t o  cOmbuSt t h e  Or98n iC  m8t.ri.l t o  C 0 2  and any 
evolwed r a d i o a c t i v e  gas I).. m r s s u r d .  The LR r x p c r i m c n t  sough t  
t o  d e t r c t  m ~ t 8 b o k i C  p r o c r s s e s  t h r o u g h  r 8 d i o l c s p l l o . e l r y .  
L i q u i d  n u t r i e n t s  libeled u i t h  r a d i o a c t i v e  carbon were added t o  
t h e  s..pLes and t h e  Ot.OlDh@lC .bow was ~ O n t S n u O u ~ L y  mOnitOr.d 
t o  d e f e c t  any ~ . d l o a c t i v e  9.1 reI..l=d 110. t h e s e  n o n r o l a t i l .  
n u t r i e n t s .  The GEL measured t h e  p r o d u c t i o n  andlor  u p t a k t  O t  
CO2. ~ 2 .  C H ~ .  142. and 02 d u r i n g  i n c u b a t i o n  o t  a r o l l  ...pIr. 
Th8 18mple 18% % r i l e d  8nd purgrd by H t ;  t h r n  1 u i x t u r .  0 1  He. 
A t t e r  t h e  a o d i t l c n  o f  s e l e c t e d  q u a n t i t y  Of n u t r i e n t  
s o l u t i o n  ( s a t u r a t e d  w i t h  t h r  diagnostic gas. nron). t h e  samplr 
was i n c u b a t e d .  A t  c e r t a i n  i n t r r r 8 l s .  samples o t  t h e  at.osph*re 
I c r r  remowed and an8 tYzed  by  8 gas chromatagr.ph u l t h  a thrra.1 
ronduc t i r  i t Y d c t  ec t o r .  
K l r  and C 0 2  was i n t r o d u c e d  as  an i n i t i a l  i n c u b a t i o n  at .o$phlr t .  
------- V I K I N 6  2 LANDER. KLEIN-------------------------.-------- 
I M V E S T I G I T I O N  N A I E -  0 I O L 0 6 1  
NSSDC I D -  75-083t-03 I N V E S T I B A T I V E  P R O G R A I  
CODE EL-4 .  S C I E N C E  
PERSONNEL 
T L  - H.P. K L E I N  
T I  - 1. L E D E R B E R 6  
T I  - A. R I C H  
T I  - N.H. H O R O Y 1 T l  
in - Y.I. OVAIA 
INVESTIkhllON DISCIPLINEIS) 
P L I N E T A R 1  B l O L O 6 1  
NASA-ARC 
S T A N F O R D  U 
11ASS I N S T  O F  T E C H  
C A L I F  INST O f  T E C H  
*.-Ut . ~~. .. .. -. . .. .. - 
T I  - G.U. L E Y I N  B I O S P H E R I C S ~  I N C  
B R I E F  D E I C R I P T I O N  
Th r  b i o l o g y  e l p c r i m r n t  s e m r r h c d  t o r  t h e  presence o f  
m a r t i a n  org.nisms b y  L o o k i n g  for m e t * b o l i c  p r o d u c t s .  T h r r r  
d i s t i n c t  I n s t r u - r n t s  ( p y r o l y t i c  r e l e a s e  (PR), I8brL.d r r l t a s e  
(LR).  and gas rmrhangr ( 6 E 1 ) )  i n r u b 8 t - d  samp les  o t  t h e  M a r t i a n  
r u r f s c t  under 8 number 01 d i l t C r r n t  rnv$ronmental c o n d + t i o n r .  
I n  some i n s t a n t e s  ~ * . p l .  "as h e a t  atCr i1 iz.d and ~ C D ~ O I C S S ~  
a s  a c o n t r o l .  The P l r  o r  c a r b o n  a s s i m i l a t i o n .  i n s t r u m n t  
sough t  t o  d e t e c t  t h r  P h o t o s y n t h e t i c  o r  chrm1c.l f i x a t i o n  o f  COZ 
o r  CO r o n t 8 i n i n g  C-14 .  The S..Dl+S l e l e  i n r u b a t t d  f o r  srrer.1 
d a y s  i n  t h e  PIII~IICC of  t h e  r a d i o a c t i v e  9.1 m i x t u r e .  so.. 
I..~Ics w i t h  s i m u l a t e d  s u n l i g h t  and 10.e w i t h o u t .  Went. each  
Sample "8s h e a t e d  t o  120 C t o  I C m O Y t  u n r e 8 c t e d  (02 and C O .  The 
s a i l  "as p ~ i 0 1 i i . d  a t  650 C and any o t g a n i r  p r o d u c t s  were 
c o l l e c t e d  i n  an o r g a n i c  vapor t r a p  (OVT) .  F i n a l l y .  t h t  t r a p  
111 h e a t e d  t o  tombust t h r  O r g l n i C  m a t r r i a l  t o  (02 and any 
e w o l v e d  r a d i o a c t i v e  gar was me81ured. The LR e x p e r i m t n t  sough t  
t o  d e t e c t  m e t a b o l i c  p r O c e I s e %  t h r o u g h  radior.$piro.et ly.  
L l g u i d  n u t r i e n t s  l a b e l e d  w i t h  r a d i o a c t i v e  r 8 r b o n  were added t o  
t h e  samplrs 4nd t h e  a t m O s p h r I r  a b o r r  1.1 c o n t i n w o u s l y  m o n i t o r r d  
t o  d e t e c t  any r a d i o a c t i v e  gases released f r o m  t h r f e  n o n r o l a t i l r  
n u t r i e n t s .  The GEX measured t h e  P r o d u c t i o n  Sndior u p t a k e  01 
c02. n2. Cn,. H 2 ,  and 02 d u r i n g  I n c u b a t i o n  of  s o i l  samp l r .  
The sample was s e a l e d  and p u r g e d  b y  He, t h e n  a m i x t u r e  O f  HI. 
~ r r  and LO2 was i n t r o d u c e d  as an i n i t i a l  i n c u b a t i o n  atmosphere. 
A t t e r  t h e  a o d i t i o n  O f  a s e l e c t r d  q u a n t i t y  Of a n u t r i e n t  
solution ( s a t u r a t e d  w i t h  t h e  d i a g n o s t i c  gas,  neon). t h e  I..PIC 
Mas i n c u b a t e d .  A t  C e r t a i n  i n t t r v a L S 1  S8.DLrr Ot t h e  8tmO'phCI. 
ierr rem0v.a 8nd m a l y z r d  b y  a gas chrom.togr.ph r i t h  t h e r m a l  
c o n d u c t i v i t y  d r t r r  t o r .  
1 N W E S I l G L l I O N  O l S C I P i  
P L A N E T O L O G I  
P L A N E T A R V  P H l S I C S  
. I H E l S )  
PERSONNEL 
1 L  - D.L. ANDERSON 
rn - M.N. i o ~ s o z  
TU - G.H. S U l l O N  
T M  - R.L. U O V A C n  
111 - G.V. L A T H A V  
1 M  F .  D U E N N E R I E P  
C A L I F  I N S 1  OF TECH 
UASS l h S 1  C F  T E C k  
U O F  H A Y A I I  
STANFORD U 
U OF T E X A S ,  G A L W E S l O h  
U O F  H A Y A I I  
B R I E F  D E S C R I P T I O N  
The se i smo logy  e x p e r i m e n t  1.5 d e s i g n e d  t o  d e t e r m i n e  t h e  
l e v e l  o f  r c i r r i c  a c t i v i t y  o r  U a r s  a r d  i t s  i n t e r r a l  s t r ~ c t u r e .  
The r e ~ r n o l o g ) .  i n s t r u m e n t  c o n t a i n e d  t h r e e  m u t u a l l y  
o r r p r n d i c u l a r  s e i s e ~ m e t e r s .  Each se i smomete r  consisted o f  a 
r o v i n g  c o i l  and f i x e d  magnet.  l h e  o p e r a t i n g  l o d e s  were (1) 
s e l * c t i o n  o f  v a r i o u s  f i l t e r s  f o r  f r e q u e n c y  c o n t e n t  o r  t o  a d j u s t  
t o  b e s t  r e c e p t i o n  o f  s p e c i f i c  t y p e s  O f  data. ( 2 )  a l o r  r a m p l i n g  
r a t t  l o r  g e n e r a l  a c t i v i t y .  ( 5 )  a h i g h  data r a t e  f o r  d e t a i l e d  
e x a m i n a t i o n  o f  e v e n t s ,  ( 4 )  end a ~ O m p r e i i ~ d  medium r a t e  f o r  
c o n t i n u o u s  m o n i t o r i n g  o f  nacsquakes  t h a t  “ e r e  dormant u n t i l  
a c t i V a t C d  b y  a n  even t .  The d a t a  i L l C  COnprerred f o r  
t r a n s m i s s i o n  t o  E a r t h  b y  a v e r a g i n g  t h e  a m p l i t ~ d .  o f  n o m a 1  
ground n o i r e  o v e r  a 15-5 p e r i o d .  Yh.n an e v e n t  ~ c c u r r e a .  a 
t r i g g e r  a c t i v a t e d  a h i g h e r  d a t a  r a t e  mode t h a t  sampled t h e  
aLDL i tUde  o f  t h e  o r t r ~ l l  event e n v e l o p e r  u h i t h  r e q u i r e d  o n l y  
o n e  a * D l i t U d e  sample D e r  second t o  i n d i c k t e  i t s  shape. lit the  
Same t i l e .  t h e  r h a r q e  i n  p o l a r i t y  O f  t h e  d a t a  I i s r l l  ( c a u s e d  b y  
c r o r r i n s  t h e  z e r o  a x i s )  “si sampled once e a c h  s e c o n d .  The 
s h a m  O f  t h e  enve lope  an6 i t s  i n r r c m c n t a l  f r e q u e n c y  c o n t e n t  “a5 
t r a n s m i t t e d  t o  E a r t h  and r e c o n r t r u c t e a  t o  a c p r ~ l i m a t t  t h e  
O r i g i n a l  w e n t .  The V i k i n g  1 r r i s l o n c t c .  f a i l e d  t o  uncage and 
c o u l d  n o t  be u f ~ d  i n  a l e i r . i r  n e t w o r k  w i t h  t h e  V i k i n g  2 
i n r t  rumen1 . 
NSSDC I D -  7 5 - O M J C - C l  
SEE T H I S  E X P E R I M E N I  UNDER SURFACE C H E U I S T R I  

JUPITER 
Plate 4 is  a c o l l e c t i o n  of press  r e l ease  photographs from t h e  Pioneer 11 and 
Voyagers 1 and 2 missions. ( A )  P21631 i s  a Voyager 1 montage of J u p i t e r  and 
i t s  four  Gal i lean s a t e l l i t e s  ( t h e  four  l a r g e s t  of i t s  16 known moons). 
(B) 79HC679, a Pioneer 11 photo of J u p i t e r  showing t h e  north polar  region 
as it passed over it, showing the  polar  reg ion ' s  lack of b e l t s  but  with many 
convection cells. This is a view and aspec t  never seen from ea r th .  The Great 
Red Spot i s  a t  t h e  bottom. (C) P21774, a Voyager 2 photo of t h e  n ights ide  of 
J u p i t e r  showing t h e  s u n l i t  atmospheric halo and t h e  Jovian r i n g  discovered on 
Voyager 1. (D) P21195, a composite of Voyager 1 photos of t h e  four  Gal i lean 
moons i l l u s t r a t i n g  t h e i r  r e l a t i v e  s i zes .  Io (3632 k m  diam.) is  about 200 km 
l a r g e r  than our moon and Europa (3126 km diam.) is  about 300 k m  smaller  than 
our  moon (3478 km diam). C a l l i s t o  (4820 km diam.) i s  t h e  s i z e  of t h e  p l ane t  
Mercury and Ganymede ( t h e  l a r g e s t  moon i n  t h e  s o l a r  system) a t  about 5150 km 
i s  about 350 km l a r g e r  than Mercury. (E) P21305, voyager 1 photo of Io 
showing i t s  completely volcanic  sur face  and an e rupt ing  volcano on t h e  limb. 
Io's volcanic  a c t i v i t y  was discovered by Voyager 1. Io is  t h e  m o s t  
vo lcanica l ly  a c t i v e  of any s o l a r  system body known, and t h e  only one o ther  
than the  e a r t h  known t o  have cur ren t  volcanic a c t i v i t y .  (F) P21266, Voyager 1 
photo of p a r t  of t h e  sur face  of Ganymede showing t h e  mysterious grooved bands 
with t h e i r  c r i ss -c ross  na ture  and l a t e r a l  s l i p  f a u l t  movement. ( G I  P21758, 
Voyager 2 photo of Europa showing the  unique l i n e a r  f e a t u r e s  which have no 
r e l i e f ,  and which look a s  i f  they w e r e  painted on. Europa's icy  sur face  has  
apparent ly  flowed and f i l l e d  i n  t h e  f i s s u r e s .  (HI P21745, Voyager 1 photo of 
C a l l i s t o  showing i t s  c ra t e r - sa tu ra t ed  sur face  and t h e  s t r ange  multi-ringed 
s t r u c t u r e ,  Valhal la .  
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INTRODUCTION 
Jupiter, next in line from the sun, has been visited by four U . S .  spacecraft. 
These were Pioneers 10 and 11 and Voyagers 1 and 2. There were 4 1  
investigations for which NSSDC has data or knows the sources thereof, and they 
cover seven categories, which are ( 1 )  Imaging, (2) Particles and Fields, ( 3 )  
Ultraviolet, ( 4 )  Infrared, ( 5 )  Radio Science and Celestial Mechanics, (6) 
Atmosphere, and (7) Polarization. Both the categories Atmosphere and 
Polarization were obtained from photopolarimeters which are presented under 
Imaging. Tables 1 and 2 and Appendix A show the investigations in more 
detail. 
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SPACECRAFT COMMON NAIIE- PIONEER 1 0  
ALTERNATE NAMES- P I O N E E R - f .  P L - 7 2 3 0  
01860 
NSSDC I D -  72-0121 
Y E l G H T -  231. K6 LAUNCH DATE- 03103172 
LAUNCH S I T E -  CAPE CANAVERALr U N l T t D  S I A T E S  
LAUNCH V E H I C L E -  ATLAS 
SPONSORING COUNIRYIAGENCY 
U N I T E D  STATES NASA-OSSA 
ORB11 I I P E -  J U P I l E R  FLYBY 
I N I T I A L  O R B I T  PARAMEIERS 
PERSONNEL 
PM - C.F. HALL (NLA) NASA-ARC 
PS - P .  DYAL I A S A - A R C  
B R I E F  D E S C R I P T I O N  
T h i s  mission "1s t h e  f i r s t  t o  b e  s e n t  t o  t h e  O u t e r  s o l a t  
sv1te.r and a f t e r  r r r c u n t r r i n g  t h e  y l a n e t  J u p i t e r  i t  a s s u r e d  a n  
*sL lP*  t r a j e c t o r y  f r o m  t h e  s o l a r  S v r t e n .  The IplCeC,.ft body  
was mounted  b c h i n a  a 2 . 1 4 - a - d i a n c t r r  D a r a b o l i r  d i s h  an tenna  
t h a t  1. 46 C I  deep. The S P a r e r r a f t  a t r U C t u r C  was 36-~m-deep 
11.1 equ ipmen t  c c l p a r t m e n t .  t h e  t c y  and bo t to .  b e i n g  r e g u l a r  
he iagons .  I t s  s i c r r  Mere 11 r m  long. One s i d e  j o i n e d  
smalLcr COmPartmCnt t h a t  c a r r i e d  t h e  s c i e n t i f i c  e n p r r i m r n t s .  
The h i g h - g a i n  an te rn ,  f e e d  " a s  l i t ~ a t e d  a n  t h i l e  s t r u t s .  r h i r h  
p r o j e c t e d  f o r w a r d  abou t  1.2 m .  T h i s  f e r d  w m s  t o p p r d  w i t h  a 
medium-gain antenna. A l o r - g a i n  o m n i d i t r t i i o n a l  an tenna  
r x t c n d e d  abou t  0.76 b e h i n d  t h e  r q u i p m e n t  r o m p a r t l e n t  and was 
mounted b c l o u  t h e  h i g h - g a i n  antenna. P o w e r  t o r  t h e  s p a r e c r a f t  
" a s  o b t a i n e d  b y  f o u r  S N A P - I 9  r a d i o i s o t o p .  thermonur1c.r 
gen.rators ( R T - 5 ) .  r h i r h  were h e l d  abou t  3 rn f r o m  t h e  c e n t e r  o f  
t h r  I G a c e C r a f t  t y  t b c  t h r e e - r o d  trusses 120  deg a p a r t .  A t h i r d  
boo. r a t r n d c d  6.6 m f rom t h t  e.PCri.ent COID.,t.Cnt t o  h o l d  t h e  
magnetometer a ~ a y  f r o m  t h e  s p a c e c r a f t .  The four  ~ 1 6 ' 1  
g e n e r a t e d  .bout 155 w a t t s  a t  l a u n c h  and decayed t o  
a P p r O x i I a t C l y  1 4 0  w a t t s  b y  t h e  t i m e  t h e  s p a c e c r a f t  reathe. 
J u p i t e r  on DCCCaber 3- 1973- 21 months a f t e r  l aunch .  There  
were t h r e e  r e f r r e r r e  srnsors :  a s t a r  srnsor  f o r  Canopus. and 
t u 0  sun sensors. A t t i t u d e  p o s i t i o n  c o u l d  b e  c a l c u l a t e d  from 
t h e  r e f r r c n c c  d i r e c t i o n s  t o  t h e  e a r t h  and t h e  sun. r i t h  t h e  
known d i r e c t i o n  t o  C a n o p ~ r  a s  a backup. Th ree  p a i r s  o f  r o c k e t  
t h r u l t c r s  p r o v i d r d  s p i n - r a t e  c o n t r o l  ( a a i n t a i n c d  a t  4.8 rp.1 
a r d  changed t h r  v e l o c i t y  o f  t h e  a p a c * c r a t t .  The%. t h r u s t e r s  
c o u l d  b e  p u l s e d  o r  f i r e d  s t e a d i l y  b y  coamand. Co.munications 
I C I .  m a i n t a i n e d  r i a  t h e  o m i d i r e r t i o n a l  and medium-g.in, 
an tennas -  w h i c h  o p e r a t e d  t o g e t h e r .  r o n n r c t r d  t o  one r e c e i v e r  
r h i l c  t h e  h i g h - g a l n  a n t e n n a  .as c o n n e c t e d  t o  a n o t h e r  r e c e i v e r ?  
Thes r  r e c e i v e r .  c c v l d  be i n t r r r h a n g c d  by  command t o  p r o r i d e  
some redundancy. Two r a d i o  t r a n s m i t t e r s ,  c o u p l r d  t o  t u 0  
t r a v e l i n g - w a v e  t u b e  a m p l i f i e r s -  ~ r c d u c e d  8 w a t t s  a t  2292 I H z  
each. U p l i n k  was ~ c c o m p l i s h t d  a t  2110 MHZI w h i l e  d a t a  
t r a n s m i = s i o n  d o w n l i n k  1.5 a t  2292  M H z .  The d a t a  "I.. r e c e i v e d  
by  N1SA.a Deep Space hetuo?k. Thr  sPacecr.11 "as 
C. F i f t e e n  r x y r r i m e n t r  u e r c  c a r r i e d  t o  s t u d y  t h e  
interplanetary and p l a n e t a r y  m a g n e t i c  f i c l d s i  s o l a r  r i n d  
PaIametCIa;  r o s l l r  r a y s :  transition rrgion o f  t h e  h.liosph.re; 
n e u t r a l  h y d r o g e n  abundance; d i s t r i b u t i o n .  s i z e .  mar(. f l u x .  and 
v e l o c i t y  o f  d u s t  u a r t i c l e s :  J o v i a n  aurorae; ~ o v i a n  r a d i o  waves; 
a t n o s p h e r e  o f  J u p i t e r  and  some O f  i t s  s a t e l l i t e s ,  p a r t i ~ u l a ~ l y  
IC; and  t o  p h o t o g r a p h  J U P i t e r  and i t s  sa t . l L l t es .  I n r t r u m r n t s  
c a r r i e d  for  t h e s e  c x P + r i m * n t r  "eve  8.gnetometer. p1.s.. 
analrzerr c h a r g e d  p a r t i c l e  d e t e c t o r .  i o n i z i n g  d ( . t e r t o r r  
non - imag ing  t e l e a c c p e s  r i t h  o v e r l a p p i n g  f i e l d s  o f  vir. t o  
d t t e c t  s u n l i g h t  r e f l e c t e d  i r o u  P a r s i n g  me teo ro ids .  s r a l r d  
p r c ~ s u r i z e d  C C I L S  o f  a rgon and n i t r o g e n  gas f o r  measuring t h e  
P e n e t r a t i o n  O f  . C t t O l O i a l .  UV p h O t D I . f e I ~  111 radio.et.ir and an 
i n a g i n g  P h o t O C ~ l a i i . ~ t t i ~  w h i c h  r r o d u c e d  PhCtOgr.phs .ne 
me.sured P o l a r i z a t i o n .  F u r t h e r  s c i e n t i f i c  information IIS 
o b t a i n e d  f r o m  t h r  t r a c k i n g  and o c c u l t a t i o n  da ta .  T h r  
S p a c e c r b f t  a c h i e v e d  i t s  C lOScr t  app roach  on D C c e m b C I  3. 1915, 
when i t  reached  * F o r c x I . ~ t C I ~  t h r e e  JCv1.n r a d i i  ( abou t  2 1 0 3 0 0 0  
t i). The s p a c e c r a f t  c o n t a i n s  ~ L a q u e l  t h a t  have  d r a r i n g r  
d e p i c t i n g  a man. a ronanr and  t h e  l o c a t i o n  O f  t h e  sun and t h e  
e a r t h  i n  our 9 o I a . y .  I t  i s  l e a v i n g  t h e  s o l a r  system and 
p a s s i n g  i n t o  i n t e r s t e l l a r  space. 
t..p*..tUrc-cOntrOllcd b e t w e e n  . i n u s  23 d.9 C and p l u s  38 d r g  
............................................................. 
SPACECRAFT COMMON NAI IE-  P I O N E E R  11 
ALTERNATE NAMES- PIONEER-G. P L - T 3 3 C  
6421  
NSSDC I D -  73-0191 
Y E l G H l -  251. K G  LAUNCH D l T E -  0 4 1 0 6 1 1 3  
LAUNCH S I T E -  CAPE CANAVLRAL. U N I T E D  S T A T E S  
LAUNCH V E H I C L E -  ATLAS 
SPOMSORING CDUNTRYlA6fNCY 
U N I T E D  STATES N A S A - O S S A  
I N I T I A L  O R B I T  PARAl4ETfRS 
O R B I T  TYPE- SATUUN FLVBY 
PERSONNEL 
PM - C.F. H A L L ( N L A )  N A S A - A R C  
PS - P. D I A L  NASA-ARC 
B R I E F  DESCR1PTIOW 
T h i s  w a  t h e  second mission to i n v e s t i g a t e  J u p i t r r  an' 
t h e  O u t e r  s o l a r  systr.. P i o n e e r  11. L i k e  P i o n e e r  10.  used 
J u p i t e r ' s  g r a w i t a t i o n a l  f i e l d  t o  a l t e r  i t s  t r a j e c t o r y  
r a d i c a l l y -  I t  passed  c l o s e  t o  S a t u r n  and t h e n  I t  fol1Or.d an 
e s c w e  t r a i c c t o r y  f rom t h e  s o l a r  s v s t r m  . The s p a c r c r a f t  was 
2.9 8 (9-5 t t )  Long and c o n t a i n e d  2.74-¤ ( P - t t )  d i a m e t e r  
h i g h - p a f n  an tenna o f  aluminum h0n.rco.b sandw ich  mat.r ia l  rhos. 
f a r d  1. t o p p e d  u i t h  ncdium-g.in antenna. A lor-gain .  
o m n i d i r e c t i o n a l  an tenna  " - 5  m0unt.d b e l o w  t h e  h i g h - p a i n  d i s h .  
I t  c o n t a i n e d  t u 0  n u c l e a r  elect , lc-pouer g e n e r a t o r s .  w h i c h  
g r n - r a t t d  I44 Y a t  J u p i t e r ,  but d e c l e m s r d  t o  100 Y a t  S a t u r n .  
Therr were t h r e e  r r f e r c n c e  sensop.: a s t a r  (Canopus) S C ~ S O I .  
and tMo sun sensors.  A te i tud t  p o s i t i o n  cowld b e  c a i ~ u l a t r d  
f rom t h e  r - t r r s n c e  d i r e c t i o n  t o  t h e  e a r t h  and  t h e  sun, r i t h  t h r  
known d i r e c t i o n  t o  CanODus as backup. P i o n e e r  11's s t a r  l e n s o r  
g a i n  8nd t h r e s h o l d  s e t t i n g s  were mod i f i ed .  baaed  on r r p r r l e n c a  
Oalnrd  f r o m  t h e  s e t t i n g s  used on P i o n e e r  10. lhre. p a i t s  a t  
r o c k e t  t h r u s t e r s  p r o v l d r d  spin-1.1. c o n t r o l  1.t 4.8 rp.1 and 
change o f  t h r  s P a c e c l a f t  w l o c i t y .  The t h v u s t r r s  could b. 
r l t h c r  f i r i d  s t e a d i l y  0. P u l l r d r  b y  command. Communicat ions 
ware m a l n t a i n c d  v i a  t h e  omid i r . c t i on .1  and m.dium-gain 
an tennaas  w h i c h  o p e r a t e d  t o g e t h e r .  c o n n e c t e d  t o  on* r e c e i v e r .  
w h i l e  t h e  h i g h - g a i n  an tenna  was c0nncct.d t o  the o t h e r  
r r c s i w r r .  The r e c e i v e r s  c o u l d  b e  f n t r r r h a n g e d  b y  command. Two 
r a d i o  t r a n s m i t t e r s .  r o u p l c d  t o  two  traveling wave tub. 
. m p l i f i e r s r  P r O d U c d  8 Y p o I * r  each  i n  I -band .  Communic.tion 
( e a r t h  t O  r p . r r e r a t t )  O p e r a t e d  a t  2110 MHZ.  and  d o m l l n k  
( s p a c r c r a f t  t o  e a r t h )  a t  2292 nHz. A t  J ~ p i t e r ' ~  d i s t a n t r .  
r o u n d - t r i p  c o m m u n i c a t i o n  ttme took 9 2  min. Da ta  were . rcccir .d 
a t  t h e  Deep Space N e t w o r k  (DSN).  The s p a c r c r a f t  was 
t ~ . r c r ~ t u r r - r o n t r o l l c d  t o  be tween  -23 and +38 d.g c ( -10 t o  
4 1 0 0  dcg  f ) .  An a d d i t i o n a l  erp.r imentr  a l o r - . ~ n s i t i r i t y  
f l u g a t e  maqretometer.  mas added t o  t h e  P i o n e r r  11 p.110.d. 
I n s t r u m e n t s  s t u d i r d  t h e  i n t e r p l a n e t a r y  and * l a n e t a r ) '  m a g n r t l c  
f i e l d s ;  sa1.1 r i n d  p l o p e r t i * s i  cosmic rays;  t r a n s i t i o n  r e g i o n  
of  t h e  h r l i o s p h e r e ;  n e u t r a l  h y d r c g r n  abundance; d l s t i i b u t i o n r  
s i z c r  ..is* f l u r .  and v e l o c i t y  o f  d u s t  p.r t ic1I . i  J o v i a n  
. u r O l a C i  J o v i a n  r a d i o  Y ~ Y ~ S ;  t b e  .tmOfpheres of p l a n * t s  mnd 
s a t e l l i t e a i  and t h e  s u r f a c e s  of  J u p i t r r .  S.turn. and somr o f  
t h r i r  s a t * l l i t * s .  I n s t r u m e n t s  c a r r i e d  f o r  t h e m  ~ x p e r i m e n t s  
Yere  .sgn*tomctrr ,  rlasma an.1yz.r I f o r  ao1.P wind).  
c h a r g e d - p a r t i c l e  d e t * c t O l .  i o n l z l n g  d e t e c t o r s  "on-imaginp 
t t LeScoPC1 r i t h  o v e r l a p p i n g  f i e l d .  o f  v i e r  to d r t l c t  sunlight 
r e f l e c t e d  t i c .  P a t s i n g  a e t e o r o i d s r  i r a l r d  P r e s s u r i z * d  c e l l s  of 
arson and n i t r o g e n  gas f o r  measuring p e n r t r a t i o n  of m r t c o r o i d s .  
UV pho tomet re .  I R  radi0mrt.r. and an i e a g i n g  photOp01.rimrte.. 
n h i r h  P roduced  PhOtograPhs and measured t h e  P o l a r l l a t i o n .  
F v r t h r r  s c l l n t i f i c  i n f o r m a t i o n  "as o b t a i n e d  fro.! + . l r s t i a l  
m c h m i c s  and 0 1 ~ ~ I t a t i o n  ph.nom.na. T h i s  s p a r r r r a f t .  l i k e  
P i o n e e r  IO, COnt4fnS p l a ~ u e  t h a t  h a s  a d r a u i n g  d e p i c t i n g  man, 
.Oman. and t h e  l o c a t i o n  o f  t h e  sun and e a r t h  i n  t h e  g a l a x y .  
Pioneer 11 "as 36,800 k. from J v p i t e r  dur ing i t s  CtO8es t  
mpproachr D e c r m b r r  4. 1 9 7 4 .  t o  w i t h i n  43.000 kn o f  I t s  c loud 
t op¶ .  I t  Passed b y  S a t u r n  on Aug. 5, 1919 a t  a d is tanc .  o f  
2 I r r O O  km f r c m  S a t u r n * %  c l o u d  t o p s .  
u p l i n k  
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The W * t 8 l L  Objectives O f  V O y a g e I  wer. t o  c o n d u c t  
e w l o r a t o r r  i n r r s t i g * t i o n s  o f  t h e  p l a n e t a r ) ,  s y s t e m  of J u p i t e r  
and S a t u r n  and O f  t h e  i n t e r p l a n e t a r y  medium o u t  t o  S a t u r n .  
P r i m a r y  e m e h a l l s  M I S  p l a c e d  On CDmparat lYe s t u d i r s  o f  t h e s e  two  
p l m r t . r y  l y l t t m s  b y  o b t a i n i n g  (1) measurements o f  t h e  
onw i ronmrn t ,  atmOsDhele. and body  c h a r a c t r r i s t i c s  a t  t h r  
p lane t .  and t h e  s ~ t e l l i t c s  o f  r a s h  p l a n e t .  (2 )  s t u d i e s  o f  t h e  
n a t u r e  o f  th. r i n 9 s  o f  Saturn.  and ( 3 )  c x p l o i a t l o n  o f  t h r  
i n t r r p l m e t * r Y  ( 0 .  i n t e r s t e l l a r )  medium a t  increasing d i s t a n c r a  
from t h c  aun.  These o b j r r t i v c s  11,. a t t a i n r d  b y  u s l n g  
v a r i e t y  o f  I n s t r u m e n t s  and  me thods  i n c l u d i n g  imaging. a 
c o h e r e n t  S-  and # -band  RF r e r r i v c r .  an i n f r a r e d  i n t e r t m r a m e t e r  
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The o v e r a l l  o b j e c t i v e s  o f  Voyager 2 "ere t o  c o n d ~ c t  
r i p l c r a t a r y  i n v e i t i p a t i o n s  o t  t h e  p l a n e t a r y  s y s t ~ r s  o f  J u ~ i t e r r  
saturn. Uranus, and NePtUne. and o t  t h e  i n t e r p l a n e t a r y  medium. 
P r i m a r y  emphasis u a s  p l a c e d  on c ~ ~ p i f i t i ~ t  s t u d i e s  o f  t h e s e  
p l a n e t a r y  syite.s by o b t a i n i n g  (1) m ~ a s ~ r t . r n t s  o f  t h e  
env i ronmen t .  at.OsDhCle, and bod, r h a r . r t c r i s t i c r  o f  t h e  
p l a n e t s  and one O r  *o re  o f  t h e  s a t e l l i t e s  O f  each p l a n s t .  ( 2 )  
s t u d i e s  o f  t h e  n a t u r e  o f  t h e  r i n g s  O f  S a t u r n  and U r a n u s r  and 
(:> a a p l o r a t i o n  c t  t h e  i n t e r p l a n e t a r y  ( o r  i n t c r s t i l l a r )  Wedius 
a t  i n t r c a s i n g  0 i s t .n res  from t h e  sun.  These O b j e c t i v e s  i c r c  
met u s i n g  a v a r i e t y  o f  i n s t r u m e n t s  and methods i n c l u d i n g  
imag ing r  a c o h e r e n t  5 -  and I - b a n d  R i  r e c e i v e r .  an I S  
i n f ~ r f ~ ~ O . e t e r  and I.diOmetCI. a UV s p l r f r O . ~ t t r r  f l u n g . t t  
m.gnet0.CtCII. Fa raday  CUPSI a L h a ~ g C d - D a C t i C l e  ana1yZc.r 
p l a s m a  d e t e c t o r .  p l a s m a - r a v r  r a d i o  ICCC~VCI. coi . ic-ray 
t t l e s c o p e s r  p h o t o c o l a r i a c t r r r  and a s u e ~ p - t r e ~ ~ e n c y  r a d i o  
r e c e i v e r -  J u p i t e r  c l o r t  e n c o u n t e r  "as a c h i e v e d  on J u l y  9 1  
1919. and  S a t u r n  on August 5. 1981. 
IIVESTIGATWWIS 
1 B A G 1 H G  
P E R S O N N E L  
P I  - 1. G E H R E L S  
01 - D.L. C O i i E E M  
01 - 1. H A M E E N - A N l l I L A  
0 1  - C.E. K E N K N I G H T  
0 1  - R . i .  HUMMER 
01 - M . G .  T O M A S K 0  
01  - U.  S Y I N D E L L  
A S T R O N O M Y  
P L A N E T A R Y  ATMOSPHERES 
U 0 6  A R I Z O N A  
N A S A - G I S S  
U O i  A R I Z O N A  
U O f  A R I Z O N A  
S A N l A  B A R 0 A R A  
U O F  A R I Z O N A  
U O f  A R I Z O N A  
R E S  C l R  
0 R l E i  O E S C R I P l l O N  
The I m a g i n g  P h o t O p O l a r i m e t e t  ( I P P )  e x p e r i m e n t  (used a l s o  
on P i o n c c ~  11) used d u r i n q  J o v i a n  c n r o u n t r r  made simult .ncousr 
t i O - c C l O r  ( b l u e  - : 9 0 0  t o  4 9 0 0  A. r e d  - 5800  10 1 0 0 0  A )  
p 0 1 a r i . e t r i c  and r a d i o n t t r i c  measurCmentsr and 
m o d e r a t e - r t r o l u t i o n  (abou t  2 0 0  k. a t  b e s t )  s p i n - s c a n  imager  o f  
~ ~ c i t e r  and t t t  J c v i a n  s a t e l l i t e s .  The p o l a r i m e t r i ~  and  
I a d l O m e t l i C  " O I L  "as P C I f D l l C d  u r i n p  an 8 -  " 8 -  mrsd f I . l d - l tEE  
aper tu ,~ ,  w h i l e  t h e  s p i n - s c a n  i m a g i n g  used a 0.5- b y  0.5-mrma 
e p i r t u r ~  s top .  R e l a t i v e  r a d i o m e t r i c  r . l i b l a t i o n  I.* d c r i w e d  
u s i n g  a n  i n t e r n a l  t L n g s t c n  l a i p .  Long- te rm a b s o l u t e  c a l i b r a t i c r  
o f  t h e  i n s t r u m e n t  was a r r o m p l i r h r d  b y  means o f  a s u n l i g h t  
d i f f U s e l l a t t C n U a t O r  e l e l l e n t  Loca ted  i n  t h e  S p a C e C r a f t  an tenna  
s t r u c t ~ r e .  P l i l l l y  r a d i o m c t r i r  ~ a l i b r a t i o n  111 o b t a i n e d  
t h r o u g h o u t  t h e  m ~ r l i o n  by  p ~ r i ~ d i c a l l )  rommandinq t h e  ~ C I ~ S C C L I  
t o  vie.  t h i s  d i f f u s e  b a c k l i g h t e d  ( s u n l i g h t )  I O U I C ~ .  The 
e x p e r i m e n t a l  t r a i n  f o r  t h e  I P P  p a c k a g e  c o n s i s t e d  o f  t h e  
f c l l c r i n g  r l e m r n t s :  (1 )  a n..r-dittr.ction-li.it.d 2.S4-C* 
n a t s u t o v  c a t a d i o p t r i c  tc111c0pc o f  f o c a l  r a t i o  113.4,  (2 )  a 
f o c a l - p l a n e  wheel c o n t a i n i n g  f i e l d - o f - v i e w  (FOY) a p e r t u r e s .  
a e p o l a r i z e r s ,  r a l i t r a t i o n  I O U I C C ~  etc.. ( 3 )  a u o l l a s t o n  p r i s m  
to s p l i t  l i g h t  i n t o  two  o r t h o g o r a l l y  p o l a r i z e d  b t a m l i  14)  a 
45-dcg d i c h r o m a t i c  m i r r o r  t h a t  r e f l e c t e d  uawe leng ths  s h o r t e r  
t h a n  5500  A (h lu.  beam) and t r a n s m i t t e d  a l l  l i g h t  O f  g r e a t e r  
wavel.ngth ( r e d  tea.).  ( 5 )  i o ,  each spectral beam ( t u 0  
p o l a r i z ~ t i o n s l  a f i l t e r i n g - c o a t e d  r e l a y  Lens and f o l d i n g  
m i r r o r s ,  an0 ( 6 )  f o r  each s p e r t r . l  be., two  B t n d i .  
C h a n n e l t r o n  o i t e c t o r s  ( b l u e  b i a l k i l i  I-11 p h O t O ~ a t h o d e 5  and  rsd 
5 - 2 0  p h o t o c a t h o d e s )  t o  r e s i s t e r  t h e  i n t m n s i t y  i n  e a c h  
p ~ l i i i ~ . t i ~ n  romponrn t .  P o l a r i z a t i o n  d a t a  a l s o  i n c l u d r  t h e  
i n t e r p l a n e t a r y  r e g i o n .  
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CODE E L - 4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
A s i n o m o m v  
P L A N E T A R 1  A T B O S P H E R E S  
P L A N E l O L O 6 1  
P E R S O N N E L  
P I  - 1. 
01 - D.L. 
01 - J. 
01 - C.E. 
0 1  - R . i .  
01 - U.G. 
0 1  - 1. 
G E H R E L S  
C O F i E E N  
H A M E E N - A N T T I L A  
K E N K N I G H T  
MUBBER 
1 0 B A S K O  
S Y I N D E L L  
U O F  A R I Z O N A  
N A S A - G I S S  U O F  A R I Z O N A  
U O F  A R I I O Y A  
S A N T A  B A R B A R A  R E S  C l R  
U O F  ARIIONA 
U O F  A R I Z O M A  
BRlLF D E S C R I P T I O N  
The I m a g i n g  Phot0pOl . r imet t r  ( 1 P P )  r xp t r im .n t  used d u r i n g  
J o v i a n  and S a t u r n i a n  e n c o u n t e r  mrdc s i m u l t a n r o u r .  t w o - c o l o r  
( b l u e  - 3 9 0 0  t o  4 9 0 0  Ar red - 5 b O O  t o  1 0 0 0  A )  polari.et,ic and 
r ~ d i O m e t r i c  *casuremcntsr  and m o d e r a t e - r e s o l u t i o n  ( a b o u t  200 km 
at b e s t )  ~ p i n - l c a n  images o f  J u p i t e r  and  t h e  J o v i a n  r a t c l l i t e r  
and S a t u i n  and same o f  i t s  s a t e l l i t e s .  lhc p ~ l . i i . ~ t ~ i c  and 
r a d i o m e t r i c  rctk was performed u s i n g  an 8- b y  8-.rad f i e l d - s t o p  
~ P C ~ ~ U I C I  w h i l e  t h e  sp in -scan  i m a g i n g  used a 0.5- b y  0.5-.rad 
a D C r t u r r  S t O C .  R r l a t i r t  r a d i o m r t r i c  c a l i b r a t i o n  "as d e r i v e d  
u s i n g  an i n t e r n a l  tungsten Lamp. L o n g - t e r m  r b s o t u t c  
c a l i b r a t i o n  c f  t h e  i n s t r u m e n t  u s  a c c o m p l i s h e d  b y  means o f  a 
s u n l i g h t  d l f f u r o r l a t t e n u a t o r  e lemen t  l O L I t e d  i n  t h e  s p a c t r r a f t  
a n t e n n a  s t r u c t u r e .  P r i m a r y  r a d i o m e t r i c  c a l i b r a t i o n  I.$ 
c b t a i n e d  t h r o u g h o u t  t h r  m i s s i o n  b y  p e r i o d i c a l l y  commanding t h e  
teL+scope  t o  v i e r  t h i s  d i f f u s e  b a c k l i g h t e d  ( s u n l i g h t )  source. 
The c x p e r i m a n t a l  t r a i n  f o r  t h e  I P P  p a c t a g e  c o n s i s t e d  of  t h e  
t o l l o w l n g  .le.cntr: (1) n c . r - d i f f r . ~ t i o n - l i . i t r d  2.14-r. 
II.ksUtOY t . l *ssop.  o f  10i.l 7.tio f l l . 4 .  ( 2 )  a loc.l-~l.n. 
whee l  c o n t a i n i n g  l i e l d - 0 1 - v i e r  ( i O V )  aper1ure.r d.pO1lril.r~. 
L a l i b l a t i o n  source.  et(.. (31 a Y~llaston p r i s m  t o  s p l i t  t h r  
l i g h t  into two o r t h o g o n a l l y  p o l a r i z e d  beams. ( 4 )  I 4s-deg 
d i c h r o m a t i c  m i r r o r  t h a t  r ~ f l e c t . 6  r a u e l e n g t h r  o f  l e s s  t h a n  5500 
A l b l u t  be.) and t r a n s m i t t e d  a l l  l i g h t  o f  longer r a r e l r n g t h  
( r e d  bra.), (5) a f i l t e r i n g - c o a t e d  r r l a y  l e n s  and f o l d i n g  
* i r r o r s  t o r  each s p r c t r a l  beam ( t h e  110  p o l a r i z a t i o n s  wrrc  
s c ~ a r a t e d ) r  and ( 6 )  two  Bend<. r h a n n e l t r o n  l b l u c  - b i a l k a l i  
I - l l r  r e d  - 5-20 )  phot0Eafhodc. f o r  each  s p e c t r a l  beam t o  
r e g i s t e r  t h e  i n t e n s i t y  i n  each  p o l a r l a a t i o n  component. 
P o l a r i i . t i O n  d a t a  i n c l u d e  t h e  i n t e r p l a n e t a r y  r e g i o n .  
___---- " O I f l G E R  1, SB]TH--------------------------------------- 
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PERSONNEL 
TL - B.A. s n i i i i  
i n  - 6 . 1 .  BRIGGS DT - L.A. S O D E R B L O I  
1 M  - A - i -  COOK 
METEOROLOGY 
P L A N E l A R I  ATMOSPHERES 
P L A M E l O L O G Y  
A l B O S P H E I I C  P H I S I C S  
U O F  A R I Z O N A  
U S  G E O L O G l C A L  S U R V E I  
N A S A  H E A D P U A R I E R S  
S A 0  . .  . ~ .~ 
T I  - G.E. D A N I E L S O N  C A L I F  I N S 1  O i  T E C H  
i n  - B.E. DAVIES R A N D  CORP 
TM - G.E. H U N 1  U C O L L E G E  L O N D O N  
1 R  - 7.  OYEN S l A l E  U OF NEY YORK 
i n  - c .  S A G A N  C O R N E L L  U 
i n  - V.E. suoni U O r  U l S C O N S l N  
111 - T . V .  J O H N S O N  N A S A - J P L  
T B  - H.  B A S U P S K Y  US G E O L O G I C A L  S U R V E I  
B R l E i  D E S C R l P l I O N  
T h r  PhOtO9r lDh ic  e l p e r i m r n t  used a two-camera sys tem# 
based  on t h c  Ba r inc r  10 sys t rm.  T h i s  s y s t e m  i n c l u d * d  on. 
n a r r o r - a n g l e .  l o n g - t o c a l - l e n g t h  e m e r a  and one wide-angle.  
s h o r t - f o c a l - l e n g t h  cmer.. l h r  ..i.um r e s o l u t i o n  .Chiev.bl. 
depended on t h r  a c t u a l  t r a j e c t o r y  on t h i s  .u l t i - rncoun t . r  
m iss ion .  b u t  t h e  r e s o l u t i o n  was *I h i g h  a s  0.5 t o  1.0 k. on t h e  
c l o s e s t  . pp ro .~he i  t o  some o b j e c t s .  A t  J u p i t e r  and Saturn,  t h e  
r e s o l u t i o n  was b e t t e r  t h a n  2 0  k m  and 5 km. r r s p e c t i w l y .  The 
o b j e c t i v e s  o f  t h e  e.prr iment were t o  p h o t o g r * p h  g l o b a l  m o t i o n s  
and c l o u d  d i s t r i b v t i o n s  on J u p i t e r  and Saturn,  g r o s s  d y n a m i r a l  
p r o p t r t i e i .  z o n a l  r o t a t i o n ,  o r i e n t a t i o n  o f  s p i n  axis.  zonal 
shear.  v e i t i c a l  shear,  t l o r  i n s t a b f l i t i r i r  spots. and s p t c t r u m  
of  s c a l e  of  a t m o s p h t r i c  m o t i o n s  i n  t i m e  and SPICC. Additional 
c b j c r t i v e s  i n c l u d e d  t h e  study O f  t h e  .Ode O f  r e l e a r e  O f  
i n t e r n a l  e n e r g y  flu. ( r e a r c h  f o r  r o n v e r t i o n  r r l l s  and r o l l s ) .  
Study  O f  growth,  d i s s i p a t i o n ,  .OrphOlOgy. and v e r t i c a l  
s t r u c t u r e  o f  c l o u d  complcxcr.  gross o p t i ~ s l  p r o p e r t i e s ,  g l o b a l  
and I O c a i i i ~ d  s c a t t e r i n g  f u n r t i o n  i n  t h e  v i s i b l e  s p ~ c t w m r  
p o l a r i n e t r y r  n a t u r e  o f  chromophores ( t h e i r  s t i u r t ~ ~ e  and 
deve lopwen t ) .  and h i g h  r e s o l u t i o n  o f  t h e  Great Red spot .  The 
o b j e c t i r e s  o f  t h e  s a t e l l i t e  e n c o ~ n t e r s  i n c l u d e d  t h e  t o t l a w i n g :  
(1 )  g r o s s  c h a r a c t i r i s t i c s  ( s i ze .  shape. r o t a t i o n .  s p i n  a x i s ,  
c a r t o g r a p h y .  i m p r o v e d  ephemerides and masses.) ( 2 )  g e o l c g y  
I r m j o r  p h y s i o g r a p h i c  p r o ~ i n t e ~ .  i n p a c t  and v o l c a n i c  f e a t u r e s .  
h i g h - d e n s i t y  s a t r l l i t e  c o . p i r a t i v e  I t u d i e s r  d r t e c t i c n  o f  
a t L O I p h C r e s ~  f r o s t s .  and l i m b  s t r a t i f i r a t i p n  o f  a r r o s o l r , )  ( 3 )  
s u r f a c e  p r o p e r t i e s  ( c o l o i i i c t r y r  s c a t t e r i n g  f u n c t i o n .  n a t u r e  o f  
b r i g h t n e s s  v a r i a t i o n ,  and search  f o r  ncr  s a t c l l i t t s . )  S t u d i e s  
o f  S a t u r n ' s  rings i n c l u d e d :  (1) r r r c l v t i o n  o f  i r d i v i d u a l  r i r g  
components o r  c l u r u s  o f  m a t e r i a l .  (2) v e r t i c a l  a n d  r a d i a l  
d i s t r i b u t i o n  O f  m a t e r i a l  a t  v e r y  h i g h  r e s o l u t i o n .  ( 3 )  
s c a t t e r i n g  f u n t t i o r .  ( 4 1  c o a r s e  p o l a r i i e t i y .  ( 5 )  o c r u l t a t i c r  - 
O p t i c l l  dcDthr  and ( 6 )  d i s t i n g u i s h i n g  d i f f e r e n t  t y p e s  0 1  
m a t e r i a l  i n  t h e  r i n p r .  O t h e r  a b i c c t i v c r  r e r c  t o  s e a r c h  t o r  n r r  
comets. a s t e r o i d s r  and t a r g e t s  o f  o p p o r t u n i t y .  
1 incl .cntSr p o l a r  Cap*. t r O I i 0 "  ~ I O C C I S C I I  and 10"- and 
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COD€ E L - 4 .  S C I E N C E  
I N V E S T I G A l I O N  D I S C I P L ~ N E ( S )  
M E I E O R O L O G Y  
P L A N E T A R Y  A T M O S P H E R € S  
P L A N E I C L O G I  
P E R S O N N E L  
T L  - 6.1. S M I l H  
D T  - L A .  SODERBLOM 
1 M  - A . F .  C O O 1  
1 M  - G.E. D A N I E L S O N  
TM - M.E. D A V I € S  
lll - G.E. H U N 1  
1 M  - C. SAGAW 
1 M  - V.E. S U O M l  
TM - T.V. J O H N S O H  
i n  - G.A. ~ R I G G S  
i n  - 1. O U E N  
U 0.6 A R I Z O N A  
US G E O L O G I C A L  S U R V E I  
N A S A  H E A D P U A R T E R S  
S A 0  
C A L I F  I N S 1  O F  T E C H  
RAND CORP 
U C O L L E G E  LONDON 
S l A T E  U O F  N E Y  Y O R K  
C O R N E L L  U 
U O F  U I S C O N S I N  
N A S A - J P L  
TM - H .  M A S U R S K Y  US S E O L O G I C A L  S U R V L Y  
B R I E F  D E S C R I P T I O N  
T h e  p h o t o g r a p h i c  e l D e l i l C n t  used a t l l o - c a w r s  sy~te.. 
based on t h e  M a r i n e r  10  system. T h i s  s y l t ~ m  i n c l u d e d  one 
narrow-angle.  t o n g - f o c a L - t e n g t h  c a n e r a  and one u i d e - m q i t .  
s h o r t - f o c a l - l e n g t h  C ~ C I S .  The m a x i m m  r c r o L u t i o n  a c h i e v a b l e  
depended g r c a t l y  on t h e  a c t u a l  t r a j e c t o r y  on t h i s  
m u l t i - t n c o u n t r r  m iss ion .  b u t  "as  a s  h i g h  a s  0.5 t o  1.0 t m  on 
t h e  t l a s e s t  a p p ~ ~ a c h e s  t o  some o t i e c t r .  A t  J u p i t e r  and  S i t u r r r  
t h e  r e s o l u t i o n  t h a t  1. a c h i e v e d  "as b e t t e i  t h a n  2 0  kn and 5 
k m r  r c s p c r t i v c l y .  l h c  o b j e c t i v e s  o f  t h e  c x p e r i - c n t  u c r c  t o  
photogr.ph slot .1  . o t i o n s  an0 c l o u a  d i s t r i b u t i o n s  on J u p i t e r r  
Saturn, U r a I I u s ~  and Neptuner grOlS dynamics1  p l o p e l t i , l l  rcn.1 
r a t a t i o n .  o r i e n t a t i o n  o f  rpln a x i s ,  zonal shear,  v e r t i c a l  
shear. flow i n s t a b i l i t i e s .  s p o t s r  and spec t rum o f  s c a l e  o f  
a t m o s p h e r i c  m o t i o n s  i n  t i l e  and s c a c t .  A d d i t i O I . 1  o b i t r t , v . s  
i n c l u d e d  t h e  s t u d y  o f  t h e  mode O f  r e l e a s e  o f  i n t e r n a l  e n e r g y  
f lu '  ( s e a r c h  t o ,  c o n v e c t i o n  O L L L I  a n d  r o l l s ) ,  s t u d y  o f  growth, 
d i s s i p a t i o n r  m o r p h o l o g y r  and YCrtice.1 S t r U C t U r C  O f  c l o u d  
CCllFLercr .  gIOSI C p t i c a l  p l 0 P e r t i e l r  g l o b a l  and l O c . l u c 4  
s c a t t e r i n g  f u n c t i o n  i n  t h e  v i s i b l e  s p ~ c t r u m r  p o l . r i l e t r y ,  
natuve o f  ch romophores  ( t h e i r  s t r ~ c t u r e  and d e r r l o p . c n t ) r  and 
h i g h  r e s o l u t i o n  o f  t h e  61t.t Red s p o t .  T h e  o b j e r t i u e r  O f  t h e  
s a t * l l i t e  e n c o u n t e r s  i n c l u d e d  ( 1 )  g e c s s  c h a r . r t e r i s t i r s  ( s i ze ,  
shape. ro t . t iOnr  I D i n  a r i s e  c a l t O g r a p h Y r  implOYCd ephemer ides  
and masses;) ( 2 )  g.ol0gy ( m a j o r  p h i s i c g . a p h i ~  p r o v i n c e s ,  impac t  
v o l c a n i c  features, l i n e a n e n t i ,  polar C ~ P S .  e r o s i o n  
p r o c c r r c r r  and l o r -  and h i g h - d e n s i t y  s a t ~ l l i t c  r o n p a r a t i v r  
s t u d i e s .  d e t e c t i o n  o f  atmospheres. f m s t s r  and l i m b  
s t r a t i f i c a t i o n  o f  a e r o s ~ l s ; )  and (3) sur face  p r o p e r t i e s  
( c o l o r i m e t r y r  s c a t t . r i n p  f u n c t i c r .  n a t u r e  o f  b r i g h t r e s s  
v a r i a t i o n .  ana s ~ a v c h  f o v  ner  s a t e l l i t e s . )  s t u d i e s  o f  saturn. .  
r i n g s  U.VC c a r r i e d  out  ana r i i i  b e  f a r  ur.nUs' r i n g s .  
0 t j . c t i v r r  i n c l u d e d  (1 )  r e s o l u t i o n  O f  i n d i v i d u a l  r i n g  
coueoncntr of C L U ~ P S  o f  m a t e r i a l ;  ( 2 )  v e r t i c a l  and r a d i a l  
d i s t r i b u t i o n  o f  m a t e r i a l  a t  v e r y  h i g h  ~ ~ s o l ~ t i o n ;  ( 3 )  
s c a t t e r i n g  f u n c t i o n ;  ( 4 )  c o a r s e  p o l a r i . r t r y :  ( 5 )  o c c u l t a t i o n  - 
o ~ t i c a l  depth;  anc ( 6 )  d i s t i n g u i s h i n g  d i f f e r e n t  t y p e s  o f  
m a t e r i a l  i n  t h e  r i n g s .  o t h e r  O b j e c t i v e s  were t o  s e a r c h  f o r  n c r  
comets. a s t e r o i d s .  a n c  t a r g e t s  o f  O p p o i t u n i t y .  
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P I  - J.H. Y O L F E  
01 - L.A. F R A N K  
01 - R. lUS.1 
01 - D.S. I N l R I L 1 G A l O R  
01 - D.D.  M C K I B B I N  
0 1  - V.T. Z A V I E N I S E F F ( h L I I  
01 - F.L. S C A R F  
01 - H.R. C O L L A R D  
01 - Y.C. F E L D M A N  
0 1  - I . A .  S ~ I I H  
N A S A - A R C  
U O F  I O Y A  
M P I - H E A D Q U A R T E R S  
U O f  S O U l H E R N  C A L I F  
N A S A  -ARC 
NASA-LRC 
T R Y  S Y S T E M S  GROUP 
NASA-ARC 
L O S  ALAMOS N A l  L A B  
N O A A - S t L  
B R I E F  D E S C R I P l I O N  
The i n s t r u i t n t  ( a l s o  c a r r i e d  on P i o n e e r  11) r o n r i r t t d  o f  
d u a l  PO-deg g u a d r i s o h e r i c a l  c l e r t r o r t a t i r  analyteisr one w i t h  
2 6  i n d i v i d u a l  oarticle d e t e l t o r l  and t h e  O t h e r  . i t h  5 c u r r e n t  
r o l l c r t o r s .  l h r  s y s t e m  was c a p a b l e  o f  m a s v r i n g  i n c i d e n t  
p1ar.a d i s t r i b u t i o n  p a r r . l e t e r r  o v e r  t h e  energy  range  0.1 t o  I 8  
L c V  f o r  p r o t o n s  and aDprox i .a te l y  1 - 5 0 0  e V  f o r  ~ L ~ l t r O n s .  l h e  
h i g h - r e s o l u t i o n  analy lc. .  w i t h  a c o n s t a n t  o f  9 k c V I P  p e p  k v  
a p p l i e d  t o  t h e  p l a t e s .  had  0 mean pl.tC r a d i u s  o f  9 cm and 
s e p a r a t i o n  o f  0.5 c m .  T h i s  analyzer. w h i c h  was used  t o  measure 
i o n s  o n l y .  had  26 c h a n n e l t r o n s  mounted on t h e  r r m i c i r c u l a r  
t r i t  t o  t h e  a n a l y z e r .  l h e  a p e r t u r e  p a i n t e d  t h r o u g h  a u i e t  s l i t  
i n  t h e  b a r k  o f  t h e  spacecraft h i g h - g a i n  antenna r e f l e c t o r  and 
p o i n t e d  a l o n g  t h e  s p i n  a s i r  t o u a r d  t h e  e a r t h  (and t h e r e f o r e  t h e  
sun). l h c  edges o f  t h e  antenna r e f l e c t o r  l i m i t e d  t h e  v i e w i n g  
c f  t h e  i n s t r u m e n t  t o  73 deg r i t h  r r s c c r t  t o  t h e  s p i n  a x i s .  The 
c h a n n e l t r o n r  Coner td  a range o f  p l u s  or minus  5 1  dcg. E a c h  
c h a n n e l t r a n  n e a r  t h e  c e n t e r  c o v e r e d  3 d t g r  and a p p r o x i m a t ~ l y  8 
d+g w a r  t h e  edges O f  t h e  a n a l y z e r .  l h a  a n g u l a r  w i d t h  
p e r p e n d i c u l a r  t o  t h e  l ong  a n g u l a r  r i d t h  l a *  abou t  2 deg. In 
one h a l f  t h t  s p i n  p e r i o d .  t h e  who le  cone o f  h a l t  a n g l e  5 1  d r g .  
c e n t e r e d  on t h e  sun.  11s svcpt o u t .  A medium-energy a n a l y z e r  
r i c h  a mean r a d i u s  o f  12 cm and a 1-c. p i a t e  s e u a r a t v o n  
( c o n s t a n t  o f  6 k e V l P  PCI k v  a p p l i e d )  was used t o  d e t e c t  b o t h  
i o n s  ana e l e c t r o n s .  The detectors were t i w e  f l a t - s u r t a f t  
c ~ r r ~ n t   collector^. l h c  t h r e e  c e n t e r  r o l l ~ c t o r s  each  covered  
15 deg and c o v e r e d  t h e  a n g u l a r  r a n g e  o f  P L U S  o r  m inus  22.5 deg 
f r om t h e  s p i n  a x i s .  l h e  110 o u t s i d e  c o l l e r t o r r  had an a n g u l a r  
w i d t h  O f  4 1 . 5  acg and were l o c a t e d  a t  p l u s  o r  m inus  4 6 . 2 5  dcg 
trom t h e  c e n t e r  o f  t h e  analyzer. l h e r e  r e r e  a v a r i e t y  o f  
p o s s i b l e  o p e r a t i n g  modes f o r  t h e  exper imen t ;  however,  t h e  
p r i n c i p a l  node U t i l i z e d  d u r i n g  t h e  e n c o u n t e r  phase  r a i  one i n  
wh ich  t h e  analyzer p l a t e  p o t e n t i a l  was s t e p p e d  t h r o u g h  i t s  
range e v c ~ y  o n e - h a l f  r c v o l v t i o n  O t  t h e  I p a c e c I a f t r  and a l l  
c u ~ i e n t  collectorr 01 c h a n n c l t r o n s  were r e a d  out  a t  t h e  p e a k  
f l u x  r o l l  angle. The h i g h -  and  m e d i u m - r e s o l u t i o n  a n a l y z e r s  
o p e r a t e d  i n d e p e n d e n t l y r  so t h a t  a c r ~ i s - c h ~ c k  be tween  t h e s e  
analyzers I ~ I  o o s r i b l e .  T h e  d y n a n i r  range f o r  t h e  p a ~ t i ~ l ~  
fluxes w a s  f r o m  l . O E + Z  t o  3 . O E * 9 / l q  c m  I and t h e  p r o t o n  
t e m p e r a t u r e  c o u l d  be a s c e r t a i n e d  down t o  2.OE1.' deg K. Da ta  
i n c l u d e  t h e  i n t e r p l a n e t a r y  r c q i o n .  
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N S S D C  ID- 1 3 - 0 1 9 1 - 1 3  l N V E S l l t A T l V E  PROGRAM 
CODE EL-+ /CO-OPI  S C I E N C E  
I N V E S l I G A T l O N  P I S C I P L I N E ( S )  
S P A C E  P L A S M h S  
P A R l l C L E S  AND F I E L D S  
P E R S O N N E L  
P I  - J.H. 
01  - L . A .  
0 1  - 1. 
0 1  - D . S .  
01  - V . T .  
0 1  - 1 . A .  
01 - F.L. 
0 1  - H.R.  
01 - Y.C. 
01 - O.D. 
U O L F €  
FRANK 
L U S T  
l N l R l L l G A l O R  
Z A V I E N T S E F F ( h L A )  
S M I T H  
S C A R F  
C O L L A B D  
F E L D M A N  
MC K 100 1 I( 
N A S A - A R C  
U O F  I O Y A  
M P I - H E A D O U A R T E U S  
U O F  S O U T H E R N  C A L I F  
N A S A - A R C  
N O A A - S E L  1 R Y  S Y S l E U S  (.ROUP 
N I S I - A R C  
L O S  ALAMOS N A l  L A B  
N A S A  -An C 
B R I E F  D E S C I I F I I O N  
The i n s t r u m e n t  c o n s i s t e d  o f  d u a l  9 0 - 6 - 9  ouad l i spher i c .1  
e l e c t r o r t a t i r  analyzerlr one r i t h  26 i n d i v i d u a l  part,rlt 
d e t e c t o r s  and t h e  O t h e r  r i t h  5 c u r r e n t  rollertors. T h e  sys t *m 
11s c a p a b l e  o f  m c a r u r i n q  i n c i d e n t  plasma d i s t r i b u t i o n  
p a r a m e t e r s  o v e r  t h e  e n e r g y  range  0.1 t o  16 L e v  f o r  u m t o n i  and 
a ~ p r ~ x i m a t e l y  1-500  cv f o r  t l r r t r o n r .  T h e  h i g h - r e s o l u t i o n  
a n a l y z e r  r i t h  a conitant O f  9 k r Y / P  p e r  k v  a p p l i e d  t o  t h e  
P l S t C I e  had a "Can p l a t e  r a d i u s  O f  V C.i and rcpa,at iOn O f  0.5 
c m -  T h i s  a n a l y z e r  was used t o  m e a s u r e  i o n s  o n l y ,  and had  26 
c h a n n e l t r o n r  i a U n t C d  on t h e  s m i t i i c ~ l a r  e r i t  t o  t h e  a n a l y z e r .  
T h e  apeiture p a i n t e d  t h r o u g h  a v i a e  s l i t  i n  t h e  back  o f  t h e  
~ p a c c r r a f t  h i g h - g a i n  antenna r e f l e c t o r  and p o i n t e d  a l o n g  t h e  
s p i n  a x i s  t o b a r d  t h e  earth (and t h e r e f o r e  t h e  sun).  l h e  edges 
o f  t h e  an tenna  r e f l e c t o r  l i m i t e d  t h e  v i e w i n g  o f  t h e  i n s t r u m e n t  
t o  7 3  a t g  r i t h  ~ C S P C L ~  t o  t h e  s p i n  a x i s .  l h r  r h a n n e l t r o n s  
COVeIed I r a n g e  o f  plus or  minus  5 1  dcg. Each  r h a n n e l t r o n  near 
t h e  c e n t e p  c c ~ c r e d  3 acg ana a p p r o a i m a t e i y  u acg n e a r  t h e  edges 
O f  t h e  a n a l y z e r .  The a n g u l a r  r i d t h  CClpCndiCU1.I t o  t h e  l o n g  
a n g u l a r  w i d t h  was abou t  2 deg. I n  h a l f  t h e  p i n  p e r i o d  t h e  
r h o l r  cone o f  h a l f - a n g l e  5 1  deg r r n t r r c d  on t h e  run " a s  swept 
Out. A medium-energy a n a l y z e r  r i t h  a maan r a d i u s  O f  1 2  cm and 
1 c m  p l a t e  s e c a r a t i o n  ( c o n s t a n t  o f  6 L e v 1 0  p e r  k V  a ~ p l i e d )  
*.I used t o  d e t e c t  b o t h  i o n s  and ClCctlOnl. T h e  de tCCtOIs  l c l c  
f i v e  t l a t - s u r f a c e  current callcrtorr. The t h r e e  c e n t e r  
collcctorr each cove red  1 5  dcg and c o v e r e d  t h e  a n g u l a r  r a n g e  o f  
c l u s  o r  minus  22.5 aeg f r o m  t h e  r p i n  a x i s .  l h e  t u 0  O u t s i d e  
6 9  
r ~ L l . c t O r s  had an a r g ~ l a r  w i d t h  O f  47.5 de9 and Were 10C l tCa  a t  
PIUS 01 minus 46.25 4cg f r om t h e  c e n t e r  o f  t h e  a n a l y i r r .  T h e r e  
was a v a r i e t y  o f  ~ o s s i b l e  o p e r a t i n g  modes f o r  t h e  e n p a r i m e n t i  
hewever. t h e  p r i n t i ~ a l  mode u t i1 i z .a  a u r i n g  t h e  e n c o u n t e r  phase I.. one i n  r h i t h  t h e  ana lyze ,  p l a t e  DOt.nti.1 "as s t t p c i d  
t h r o u g h  i t s  range  e ~ e r y  o n r - h a l f  r r v o l u t i ~ n  o f  t h e  s p a r r r r a f t .  
and a l l  c u r r e n t  r o l l c t t o r r  or rh.nn.ltron1 "ere  read Out a t  t h e  
peak f l u x  r o l l  a n g l e .  The h i g h  and W e d i w  r r r o l u t l o n  analyzers 
0p~1.t.d ind.pendently. S O  a c r o s s  check b e t u e e n  t h e s t  
analyzers was p o s s i b l e .  The dynamic range f o r  t h e  p a v t i e l e  
f l u x e s  I.. f r o m  I . G E t 2  t o  3 . 0 6 1 9 1 s q  c m  s and t h e  p r o t o n  
t e m p e r a t u r e  down t c  2 . O E t 3  aeg K c c u l d  b r  a s r c r t . i n r d .  Da ta  
i n c l u d e  t h e  i n t e r p l a n e t a r y  r e g i o n .  
I N V E S T I G A T I O N  N A M E -  L O Y - E Y E R 6 1  CHARGED P A R T I C L E  A N A L I Z E R  AND 
T E L E S C O P E  
NSSDC I D -  77-084A-C7 I N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 I C O - O P .  S C I E N C E  
I N V E S T I G A T L O N  D I S C I P L I N E I S )  
C O S M I C  R A Y S  
M A G N E T O S P H E R I C  P H l S l C S  
P A R T I C L E S  AND F I E L D S  
P E R S O N N E L  
P I  - 1-11. KRIMIGIS 
C 1  - C.Y. F A N  
C I  - 6. C L O E C K L E R  
C 1  - L.J. L A N Z E R O T T I  
C 1  - T.P. ARMSTRONG 
C I  - Y . I .  AXFORD 
C I  - E.P. K E A T H  CI - C.O. nosvncn 
A P P L I E D  P H Y S I C S  LAB 
U OF A R I I O N A  
U OF M A R I L A N D  
B E L L  T E L E P H O N E  L I B  
U OF K A N S A S  
MPI-AERONOMY 
A P P L I E D  P H Y S I C S  L A 0  
A P P L I E D  P H Y S I C S  L A 0  
I N V E S l I G A l 1 0 N  N A M E -  L O Y - E N E R G 1  CHARGED P A R T I C L E  A N A L Y Z E R  AND 
T E L E S C O P E  
NSSDC 1 D -  71-0761-67 I N V E S T I G A T I V E  P R O G R I P  
CODE EL-41CO-OP.  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
C O S M I C  R A Y S  
P E R S O N N E L  
P I  - S.M. K R I l l I G I S  
c 1  - C.O. BOSTROM 
C l  - 1.P. ARMSTRONG 
C l  - Y.I. AKFORD 
C l  - G .  G L O E C K L E R  
C 1  - L.J. L A N I E R O T T I  
C I  - C . Y .  F A N  
C 1  - E.P. N E A T H  
M A G N E I C S P H E R I C  P H Y T I C S  
P A R T I C L E S  AND F I E L D S  
APPLIED PHYSICS L A n  
A P P L I E D  P H Y S I C S  L A 0  
U OF K A N S A S  
M P l  -AERONOMY 
U OF M A R Y L A N D  
B E L L  T E L E P H O N E  L A 0  
U OF A R I Z O N A  
A P P L I E D  F H Y S I C S  L A 0  
B R I E F  D E S C R I P T I O N  
The o b l e r t i v e  O f  this e x p e r i m e n t  "1% 10 s t u d y  t h e  
.agnetospheres o f  J r p i t e r r  Saturn.  U r a r u s .  ana Neptune.  " s i r s  
10"-cnerpy . agn r tosnher iC  p..title analy2er- T h i s  d C t e I t D I  
..de m ~ a s u r e m e n t s  i n  (1) t h e  d i s t a n t  magne tosphere  and bow 
shock o t  J u p i t e r .  ( 2 )  t h e  r n a g n e t o s p h ~ r e  o f  Saturn and  p o s s i b l e  
v a g n e t o s p h r r r  o f  U r a n u s  and N e p t ~ r e .  ana ( 3 )  t h e  t r a p p e d  
r a d i a t i o n  b e l t s  i n  t h e  v i c i n i t y  o f  t h e s e  p l a n e t s .  
A a d i t i o n a l l y ,  t h i s  d e t e c t o r  was a b l e  t o  s t u d y  1OI-ene.g~ 
p a r t i c l e s  i n  t h e  i n t e r p l a n e t a r y  aedium. The energy  range o f  
t h l s  d e t e c t o r  was IC L e v  t o  1.1 M e V  f o r  e l e c t r o n s  and 10  k e V  t o  
150  M e V  f o r  i o n s .  D u r i n g  t h e  i n t t r p l a n r t a r y  c r u i s e  DCriOd, 
p ro tons .  a l p h a  P a r t i c l e s .  and h c a r i c r  n u c l e i  l z  f r o m  3 t o  26) 
w e r e  s e p a r a t e l y  i c e n t i f i e d  and t h e i r  e n e r g i e s  mIasUled i n  t h e  
range f r o m  0.05 t o  3 0  MeV. u s i n g  Lou-rnergy p a i t i ~ l .  
t *  l c s r o p r .  
- - _ _  - - - "Oy&GEl( 1, SCARF-- - ' - - - - - - - - - - - - - - - - ' - - - - - - - ' - - - - - - - - - - - -  
I N V E S T I G A T I O N  N A M E -  P L A S M A  Y A V E  1.01-56 K H Z )  
NSSOC IO- 77-064A-13 I N V E S T I E A T I V E  P R O 6 R A M  
CODE t L - 4 r  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E I S )  
P A R T I C L E S  AND F I E L D S  
M A G N E T O S I H E R I C  P H Y S I C S  
P L A N E T A R Y  I O N O S P H f R E S  
P E R S O N N E L  
P I  - F.L. S C A R F  
C I  - D . A .  G U R N E T T  T R Y  S Y S T E M S  GROUP U OF 1011 
B R I E F  D E S C R I P T I O N  
T h i s  i n v e s t i g a t i o n  c v o v i a e d  c o n t i n u o u s ,  
shea th - independen t  . t i s u r e m e n t i  o f  t h e  c l r r t r o n - d e n s i t y  
C r O t i l l s  a t  J u p i t e r  and Sa tu rn .  I t  a l s o  g a v e  b a s i c  i n t o r . r t i o n  
on 101.1 w a w - ~ a r t i c l e  i n t e r a c t i o n  r e q u i r e d  t o  c a r r y  o u t  
c o r n p a r a t i r e  s t u d i e s  o f  t h e  p h y s i c s  o f  t h e  J u p i t e r  and S a t u r n  
magne tosph t res .  The i n s t r u m e n t a t i o n  c o n s i s t e d  o f  a 16-channel .  
step-frequency r e c e i v e r  and lou - f requency  r a v e f o r m  r e c e i v e r .  
r i t h  a s s o c i a t e d  e l e c t r o n i c s .  The f r e q u e n c y  range f o r  t h i s  
~ n s t r u m e n t  I.. f r o .  1 0  n2 to 56 kHz. T h i s  i n s t r u m e n t  s h a r e d  
t h e  10-a a n t e n n a s  dewe laped  f o r  t h e  i n v e s t i g a t i o n  o f  p l a n e t a r y  
r a d i o  a i t r o n o e y .  
- - - -_--  VOyA'ER 2, SCARF-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T l 6 A l l O l  NAME-  P L A S M A  .AVE 1 -01 -56  K H Z )  
NSSDC IO- 77-076A-13 I N V E S T I G A T I V E  P R O G R A M  
CODE E L - 4 ,  S C I E N C E  
P E R S O N N E L  
P I  - F.L. S C A R F  
C l  - D . A .  G U R N E T T  
I N V E S T I G A T I O N  D I S C l P L I N E l S )  
P L A N E T A R Y  I O N O S P H E R E S  
P A R T I C L E S  AND F I E L D S  
M A G N E T O S P H E R I C  P H I S I C S  
T R Y  S Y S l E M S  6 R O U P  
U O F  I O U A  
B R I E F  D E S C R I P T I O N  
r h r a t h - i n d e c e n d e n t  measUIe.Cnts o f  t h e  .LeLt lOn d e n s i t y  
n r o i i l e s  a t  J u 0 i t . r  and S a t u r n  and r i l l  f o r  Uranus and N C L ~ Y ~ C .  
I t  a110  g a v e  b a s i c  i n f o r m a t i o n  on l o c a l  u a v c - p a r t i c l c  
i n t e r a c t i o n s  l c q u i i c d  t o  c a v l y  o u t  c ~ m p a r a t i ~ e  S t u a i c I  o f  t h e  
c h y i i c s  o f  t h e  magne tospheres  o f  t h e s e  p l i n e t s .  The 
i n s t r u m e n t a t i o n  c o n s i s t e d  of  a 16-channe l  s t e p  f r e q u e n c y  
r c c c i v e 1  and a l o w - t r r q u c n r y  r a v e f o r m  r e c e i v e r  r i t h  associ11cd 
e 1 1 c t r 0 n i ~ s .  The f r e q u e n c y  range f o r  t h i s  i n s t r u m e n t  was f r o m  
10 HI t o  56 L H z .  T h i s  i n s t r u m e n t  shaved t h e  10-n antennas  
dCIe lOped  f o r  t h e  p l a n e t a r y  r a d i o  as t ronomy i n r a r t i g a t i o n .  
T h i s  i n v e s t i g a t i o n  p r o v i d e d  rO"trn"O"s, 
I N V E S T I G A T I O N  N A R E -  P L A S M A  S P E C T R O N E T E R S  
NSSDC IO- 77-0841-06 I N V E S T I G A T I V E  PROGRAM 
CODE EL-). S C I E N C E  
I N V E S T l b A T l O N  O I S C I P L I N E ( S )  
P A R T I C L E S  AND F I E L D S  
SPACE P L A S M A S  
P E R S O N N E L  
P I  - H.S. 
C 1  - J-b.  
C I  - C.K. 
C 1  - A.J. 
C I  - 5 .  
C I  - V.R. 
C 1  - L.F. 
C l  - R . E .  
C I  - 1.1. 
C 1  - G.L. 
C l  - A.J. 
C I  - J.D. 
C I  - J.D. 
B R I D S E  
B E L C H E R  
6 0 E R T 1  
L A Z A R U S  
O L B E R T  
V A S Y L I U N A S  
B U R L A G A  
H A R T L E  
O G I L V I E  
SI SCOE 
H U N D H A U S f N  
S U L L I V A N  
SCUDDER 
MASS I N S T  O F  T E C H  
MASS I N S T  O F  T E C H  
UP1 -AERONOMY 
M A S S  I N S T  OF T E C H  
MASS I N S T  O F  T E C H  
M P I - A E R O N O M Y  
N A S A - G S F C  
N A S A - G S F C  
N A S A  -6 S F C 
U OF C A L I F .  L A  
N A T L  CTR FOR A T R O S  R E S  
MASS I N S T  OF T E C H  
N A S A - L S F C  
B R I E F  D E S C R I P T I O N  
d e t e r t o r f r  Ope P o i n t e d  a l o n g  t h e  e a r t h - I P a c e c r a f t  l i n e  and One 
The p lasma i n v e s t i g a t i o n  maae use o f  t u 0  F a r a d a y - c u p  
a t  r i g h t  angles t o  t h i s  l i n e .  The e a r t h - p o i n t i n g  d e t e c t o r  
a a t e r m i n r d  t h e  m a c r o s c o p i c  p r o p e r t i e s  o f  t h e  p lasma i o n r r  
o b t a i n i n g  a c c u r a t e  valuer o f  t h e i r  v e l o c i t y ,  d e n s i t y ,  ana 
C I ~ S I U I ~ .  T h r e e  s e q u e n t i a l  ene rgy  scans were ~ m p l o y e d  r i t h  
( d e l t a  € ) / E  t9u.l 10 2 0 1  1.2. and 1.8 I,  a l l o i i n g  a c o i t r a g *  
f r o m  subson ic  t o  h i g h l y  s u p e r s o n i c  f l o w .  The i i a c - l o o k i n g  
F a r a a a y  cup m ~ a s u i e d  c l ~ r t r o n s  i n  t h e  cncrgy ranpc from 5 e v  t o  
1 L e v .  
- - - - - - - V O l A G E R  2, BRIDGt-------------------------------------- 
I N V E S T I G A T I O N  N A M E -  P L A S M A  S P E C T R O M E T E R S  
NSSDC I D -  77-0161-06 I N V E S T I G A T I V E  PROGRAM 
CODE E L - ~ I C O - O P I  S C I E N C E  
I N V E S T I G A T I O N  D 1 S C I P L I N f l S )  
SPACE P L A S M A S  
P A R T I C L E S  AND F l f L O S  
70 
P E R S O N N E L  
PI - n.s. 
C I  - A.J. 
C I  - s. 
C l  - J.Y. 
C I  - V.M. 
c 1  - L.F. 
C l  - C.K. 
C 1  - G.L. 
C l  - A.J. 
C I  - R.E. 
C I  - K.Y. 
C 1  - J.D. 
C I  - J.D. 
B R I D G E  
L A Z A R U S  
O L B E R T  
B E L C H E R  
V A S Y L I U N A S  
B U R L A G A  
b O E R l Z  
S I S C O E  
HUNDHAUSEN 
H A R T L E  
O G I L V I E  
S U L L I V A N  
SCUDDER 
M A S S  I N S 1  OF T E C H  
MASS I N S T  OF 1 E C H  
MASS I N S 1  O F  T E C H  
MASS I N S 1  O F  1 E C H  
MPI-AERONOMY 
NASA-GSFC 
M P I - A E R O N O M Y  
U O F  C A L I F ,  L A  
N A T L  C T R  FOR A T M O S  R E S  
N A S A - 6 6  f C 
NASA-GSF C 
UASS I N S 1  O f  TECH 
NA SA-G S FC 
NSSDC I D -  12-012A-01 I N V E S T I G A T I V E  PROGRAM 
CODE EL-), S C I E N C E  
P E R S O N N E L  
PI - E.J. s w i i n  
01 - 0.1. COL@URN 
01 - P .  D Y A L  
01 - C.P. S O N E T T  
01 - P.J. COLEMAN, J R .  
01 - 1. D A V I S ,  JR. 
01 - O . E .  JONES 
I N V E S T I G A l 1 0 N  D I S C I P L I N E ( S )  
P A R T I C L E S  AND F I E L D S  
P L A N E T A R V  M A G N E T I C  F I E L D  
M A G N E T O S P H E R I C  P H Y S I C S  
N A S A - J P L  
NASA-ARC 
NASA-ARC 
U OF A R I Z O N A  
U OF C A L I F ,  L A  
C A L I F  I N S T  O f  T E C H  
BRIGHAN YOUNG U 
B R I E f  D E S C R I P T I O N  
The mac)n.to.etrr on P i o n e r r  IC ( a l s o  c a r r i e d  on P i o n r e r  
11) i s  a t r i a i i i l  h e l i u m  magnetometer w i t h  reven  ayn.mic 
ranges,  t r o m  P L U S  o r  .inus 2.5 nT t o  p l u s  o r  m inus  1 0  gauss.  
The l i n e a r i t y  "as 0 . 1 1 .  and the  n o i r e  t h r e s h o l d  was 0.011 I.. 
t o r  0-1  HI. The accuracy  was 0.51 01  f u l l  s c a l e  range. l b i  
e x p e r i m e n t  worked a s  p l a n n e d  u n t i l  November 1915. r h r n  t h e  
s p a c e c r a f t  was a t  abou t  e a". N O  t u r t h e i  u r e t u l  d a t a  " e r e  
o t t a i n e d .  The e I p e r i m c n t c r  has b l e d  R l N  c o o r d i n a t e s  i n  h i s  
d a t a  a n a l y s i s .  I n  t h i s  sv ' l t e - r  R ( o r  a )  VI rad i . l l v  Out..rd 
f rom (he  sun, T ( 0 ,  I )  i s  p i , . l l c l  t o  t h e  sun's c s u a t o r i a l  
p l a n e  a n 0  has i t s  d i r e c t i o n  g i v e n  b y  t h e  c r o s s  p r o d u c t  a t  t h e  
sun's s p i n  v c c ~ o r  i n t o  t h e  r a d i a l  d i r e c t i o n  (i..., i n t o  R )  a r d  
N (01 2 )  Completes t h e  r i g h t - h a n d e d  o r t h o g o n a l  sys tem ( p o s i t i v e  
n o r t h r a r d ) .  A d e t a i l e d  i n s t r u m e n t  d e s c r i p t i o n  may b e  found i n  
S e i t h  e t  a l . .  I E E E  l r a n s .  O n  MagFCtics.  Mag-11, p. 962. J u I y  
1975. S0.C d a t a  . ( S O  i n c l u d e  t h e  i n t e r p l a n e t a r y  r e g i o n .  
------- P l O " E Z R  11. S ~ I l " - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - ~ - - -  
I N V E S T I G A T I O N  N A M E -  I I A G N E T I C  F I E L D S  
NSSDC I D -  13-0191-01 I N V E S T I G A T I V E  P R O G R A I  
CODE EL-4 .  S C I E N C E  
I N V E S l l G A l l O N  D I S C I P L I N E ( S )  
I I A G N E T O S P H E R I C  P H Y S I C S  
P L A N E T # R V  M A G N E T I C  F I E L D  
P A R T I C L E S  AND f l E L D S  
P E R S O N N E L  
P I  - E . J .  SMITH 
0 1  - 0 . 1 .  C O L B U R N  
01 - P. D V A L  
01 - C.P. S O N E T T  
01 - P.J. COLEPAN,  J R .  
01 - L .  D A V I S .  J R .  
01 - D.E. J O N E S  
N A S A - J P L  
MA SA - A R C  
NASA-ARC 
U O F  A R I Z O N A  
U O F  C A L I f ,  L A  
C A L I F  I N S 1  O F  T E C H  
B R I G H A M  YOUNG U 
B R l E f  D E S C R I P ~ I O N  
T h e  magnetometer on P i o n e e r  11 # a s  a trla.i.1 h c l i u n  
magnetometer w i t h  seven dynamic ranges-  t r o m  p l u s  o r  m i n u s  2.5 
n l  t o  P L U S  o r  m inLs  1.OE-3  1. T h t  l i r c a r l t y  "as 0 .11  aFd 1he  
n o i r e  t h r = i h o l d  was 0.01 n l  r m s  f o r  0-1 HI. The a c c u r a c y  I., 
0.51 o t  f u l l  s c a l e  range. l h c  e ~ p e r i m e n t e r  used  R T N  
c a o r a i n a t ~ s  i n  t h e  d a t a  an. lvr is.  I n  t h i s  system. R (or  x )  i s  
r a d i a l l y  O U t I a r d  f rom t h e  Sun. T ( o r  7 )  was p a r a l l e l  t o  t h e  
sun's e q u a t o r i a l  p l a n e  and  had i t s  d i r e c t i o n  g i v e n  by  t h e  CIOIS 
P r o d u c t  o f  t h e  sun's s p i n  YCC~OI i n t o  t h e  r a d i a l  d i r e c t i o n  
(i.e., i n t o  R )  a r a  N ( o r  I )  cc .p le ted  t h e  r i g h t - h a n a e a  
o r t h o g o n a l  I y l t C m  ( p o s i t i v e  n o r t h r a r d ) .  A d e t a i l e d  i n s t r u m e n t  
d * i c i i p t i n n  m a y  be t o u n d  i n  S m i t h  e t  a l . ,  I E E E  T r a n s .  On 
M * g n e t i c r r  V .  M - l l r  P. 9 6 2 .  J u l y  1975. Data i n c l u d e  t h e  
i n t c r p l a n s t a r y  r c g i c n .  
MSSDC I D -  17-08+A-01 I N V E S T I G A T I V E  PRO6RAM 
CODE E l - 4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E I S )  
P L A N E T A R h . l A G N E T I C  F I E L D  
P A R T I C L E S  A N D  F I E L D S  
I N 1 E R P L A N E T A I ) V  M A 6 N E T l C  F I E L D S  
F E R S O N N E L  
PI - N.F. nEss 
C I  - M.H. ACUNA 
C l  - K.Y. B E H A N N O N  
C I  - L.F. BURLAGA 
C I  - R.P. L E P P I N G  
CI - r.n. NEUBAUER 
N A S A - 6 S F L  
N A S A - G S F C  
N A S A - 6 S F C  
N A S A - G S F C  
N A S A - 6 S F  C 
B R A U N S C H Y E I G  T E C H  U 
B R I E F  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  I.. d e s i g n e d  t o  1nr.stig.tr t h r  m.gn.tic 
f i e l d s  O f  J u p i t e r  and Saturn.  the 1ol . r -u lnd i n t e r a c t i o n  w i t h  
t h e  magnr tospher *s  o f  t h e s e  p l a n e t s .  and t h e  1 n t r r p l a n . t a r y  
m a g n r t i r  t l r l d  O u t  t o  t h e  s01.r u l n d  bound8ry  i i t h  t h e  
i n t e r s t e l l . .  m a g n e t i c  t i e l d  and beypndr  i t  CIOSS.~. The 
i n v e s t i g a t i o n  was r w r i e d  Out u l i n o  t * O  h i g h - l i e l d  and two 
1 0 " - t i e l d  t r i a x i a l  f l u x g a t e  magnetomt.rs. D a t a  a c c u ? a c y  o f  
t h e  I n t C l p l a n L t a V y  f i e l d s  was p l u s  o r  minus  0.1 n T r  and t h r  
range o t  measureaen ts  1.5 from 0.01 nT f o  2.E-3 1. 
I H V E S l I G A l I O N  N A M E -  T R I A X I A L  FLUXGATE M A G N E T O l l E T E R S  
NSSOC I D -  71-176A-05 I N V E S T  I G A  1 I V E  P R O 6 1 1 1 1  
CODE EL-+ ICO-OP.  S C I E N C E  
I N V E S T I G A l l O N  D I S C I P L I N E ( 6 )  
P L A N E T A R Y  M A 6 N E l l C  F I E L D  
P A R T I C L E S  AND F I E L D S  
l N l E R P L A N E T A R 1  M A 6 N E T I C  F I E L D S  
P E R S O N N E L  
P I  - N.F. N E S S  
C I  - R.P. L E P P I N G  
CI - F . M .  N E U B A U E R  
C I  - K.Y. BEHANNON 
C I  - L.F. B U R L A G A  
C I  - M.H. ACUNA 
WAS A -65 F C 
N A S A b S F C  
B R A U N S C H I E I G  l E C H  U 
N A S A - G S F C  
N A S A - 6 5  FC 
N A S A - G S F C  
B R I E F  D E S C R I P T I O N  
T h i s  c r p r r i m e n t  I.* d e s i p n c d  l o  I n v e s t i g a t e  (1) t h e  
m a g n t t i c  fields 01 J u p i t e r .  Saturn.  Uranus. and Neptune; and 
( 2 )  t h e  s o l a r - r i n d  i n t e r a c t i o n  O f  t h e  magne tospheres  o f  t h e s r  
p l a n e t s  w i t h  t h r  i n t R v P 1 a n c t a r y  m q n r t l c  t i e l d  out  t o  t h r  
s o l a r - u i n d  boundary  w i t h  t h e  i n t e r s t e l l a r  m a g n e t i c  t i r l d .  and 
beyond. i f  c r o s s e d .  The i n v c s t i g a t l o n  was c a r r i e d  o u t  u s i n g  
t u 0  h i g h - f i e l d  and  110 l o r - f i r l d  t r i a x i a l  f l u s s a t .  
m a ~ n c t o o e t e r s .  Bst. ac*nr.sy o f  t h e  i n t e r p l a n e t a r y  t i e l d l  1. 
p l u s  o r  minus 0.1 n l .  and  t h e  rang. o t  m..surem.nts i s  f r o m  
0.01 nT IO 2.6-3 1. 
------- P I O N E E R  11, ACuNA------------------------'-------------- 
I N V E S T 1 b A T I O N  N A M E -  J O V I A N  M A 6 N E T I C  F I E L D  
h S S D C  I D -  13-0191-14 I N V E S T I S A T I V E  P R O 6 1 1 1 1  
CODE EL-). S C I E N C E  
l N V E S T l G A l l O N  D l S C l P L I N E ( S )  
M A G N E T O S P H E R I C .  P H Y S I C S  
P L A N E T A R Y  M A G N E T I C  F I E L D  
P E R S O N N E L  
PI - n.n. ACUNA 
01 - N.F. N E S S  N A S A - G S F C  N A S A - G S F C  
B R I E F  D E S C R I P T I O N  
l h i s  i n s t r u m e n t r  d e s i g n e d  t o  . t .sui t  t h e  J o v i a n  and  
S a t u r n i a n  m a g n e t i c  f i e l d .  ~ o n s i s t e a  o f  a s i n g l e - r a n g e  111aii.L 
t l u r g a t e  magnL10mCter sensor  and  ~ S s O c I a t C d  c l r r t ~ o n i r s  c a p a b l e  
O f  I r a s u r i n g  f i e l d s  f rom 1.1-6 t o  I . € - 3  1 (0.01 t o  1 0  gaurs )  
a l o n g  r a c h  o r t h o p o n l l  a x i s .  U s e  o f  a 1 0 - b i t  A - t o - D  r 0 n r e r t . r  
y i e l d e d  q u a n t i z a t i o n  s t e p  s i z e  o f  minus t o  p l u s  600  nT t o r  
t i c l d r  l e s s  t h a n  2.E-4  1. I n s t a n t a n e o u s  v e c t o r  m.asurements 
were made once CYCIY t h r e e  r r v o l u t i a n r  o f  t h e  s p a ~ e c r a f t  I 3 6  s) 
and t r a n s m i t t e d  t o  t h e  g r o u n d  v l t h  no f u r t h e r  onboard  
p r o ~ e ~ ~ i n g .  nore i n s t r u m e n t a l  d e t a i l s  are  g i v e n  i n  SP. Stl. 
1 n i t r u m . r  1. I r  p. 111. 1975. P r l n r i p a l  J o v i a n  s r i . n t i t i r  
r e s u l t s  can b e  t o u n d  i n  J. Gcophys. Res.. Y .  81, p. 2917, 1916. 
__--_-_ P l O N E L p ,  10. SIMPSON---------- ' ------------------ ' ------- 
I N Y E S T l G A T I O L  NAME-  CHARGED P A R T I C L E  C O I I P O S l T l O N  
NSSDC 1 0 -  72-0121-02 I N V E S T I G A T I V E  PROGRAM 
CODE €1-4 .  S C I E N C E  
I N V E S T I G A T l O N  D I S C I P L I N E C S )  
P A R T I C L E S  AND F I E L D S  
C O S M I C  R A Y S  
P E R S O N N E L  
P I  - J.A. S I M P S O N  
01 - J.J. O ' G A L L A G H E R  
0 1  - A.  l U 1 Z O l I N O  
U O i  C H I C A G O  
0 O F  M A R I L A N O  
U 0 6  C H I C A G O  
0 R l f i  D E S C R l P l I O N  
T h i s  e x p e r i m e n t  l c a r r i t a  a l s o  on P i o n e r r  111 m ~ a s u r e d  
c h a r g e d - p a r t i t l .  c ~ r ~ o s i t i o n  and r r t r t r ' a  u s i n g  t o u r  d e t C c t S r  
s y s t c ~ s :  11) t h e  ma in  t e l e s t o p e ,  c o n s i s t i n g  o f  sewen c l r m c n t r  
and p r o v i d i n g  energy I p c c t l a  1apprOxi.atCLy 3 t o  68 M e V  l o r  
p r o t o n s  and  1 0  t o  1 5 0  M t V I N  f o r  onygrn), e lement  r c r o l u t i o n  
( t h r o u g h  o x y g e n ) ,  a r d  i s o t o p e  r e r r l u t i o n  I t o r  H and  He);  ( 2 )  
t h e  l o r - a n e r g y  subsys tem t l l t s r O P e ~  C O n r i r t l n g  O f  t l 0  elc.rntS 
and  u s i n g  a v e r y  s m a l l  t h i n  f i r s t  element t o  e x t e n d  t h e  
h i g h - s e n s i t i v i t y  p r c t c n  . e a s ~ r e # e n t l  t e l o r  1 Il.V 10.3 t o  9 M U )  
i n  t h e  p r c ~ c n c c  O f  a h i g h  gamma-*ay bacbgrOLnd a b o a r d  t h e  
s ~ a ~ t ~ r a f t i  1 3 )  t h e  e l e c t r o n - c u r r e n t  d e t e c t o r  l o r  ECG). 
c o n s i s t i n g  o f  a b e r y l l i u m - s h i e l d  s i l i c o n  d e t e c t o r  o p e r a t e d  i n  
c u r r e n t  r o d e  t o  ~ ~ ~ S L I C  h i g h  f l u x e s  c f  ~ l t c t r o l l s  r i t h  e n e r g i e s  
above 3 MeV; and  ( 4 )  t h e  f i s s i o n  c e l l  d c t e c t o r r  r e c o r d i n s  
f i r s i o n  fragments f r o m  t h e  n u c l e o n - i n d u c e q  f i s s i o n  of t h o r i u m  
232 r a n d b i c h e d  b e t r e e n  t u 0  l a r g e - a r c a  s i l i c o n  d e t c r t o r i  t o  
measure f l u x e s  O f  p I O t D n l  (above 3 0  M e V )  i n  t h e  P t e S C M L e  S f  
h i g h  f l u ~ e s  01 r l e r t r o n r .  1 h C  elp.r iment r a m v l c  t i m e  was 
r y n t h r o n i r t d  r i t h  t h e  S P ~ C C C ~ ~ ~ I  sp in .  p e r m i t t i n g  s e c t o r i n a  0 1  
t h e  r e a d o u t  o f  t h e  m a i n  and L c * - e r * r g y  t ~ l e s c o ~ ~ s  i n t o  t i g h t  
o t t a n t s  a b o u t  t h e  s p i n  a z i s .  Data a l s o  i n c l u d e  t h e  
i n t t r p l a n c t a r y  r e g i o n .  
- - _- -- - P I O N E E R  11, S1MpSON-'---- '-------~-------- '------------- 
l N V E S l l G A l l O N  N A M E -  CHARGED P A R T I C L E  C O M P O S l T l O N  
NSSDC I D -  1 1 - 0 1 9 A - E 2  I N V E S l l 6 C l l V f  PROGRAM 
CODE E L - 4 .  S C I E N C f  
I N V E S l I G A l l O N  D I S C I P L I N E I S )  
P A R l l C L f S  AND i l E L D S  
C O S M I C  R A Y S  
P f R S O N N E L  
P I  - J.A. S I M P S O H  U OF C H I C A G O  
01 - J . J .  O ' G A L L A G H E R  U O i  M A R I L A N D  
01 - A .  1 U Z Z O L l N O  U O i  C H I C A G O  
0 R l E i  D f S C R I P l I O N  
l h i i  e x p e r i m e n t  u s e d  two t.lescOpes t o  ~ C ~ I U I ~  t h e  
c o m p o s i t i o n  and  energy  s p e c t r a  o f  solar (and  g a l a c t i c )  
p a I t i ~ 1 C 1  above abou t  0.5 M r V l n u C l c o n .  T h e  main  t e l c r c o p t  
r e n r i r t e d  ot f i v e  r o l l i n c a r  r l c - e n t r  ( t h r e e  s o l i d  s t a t e ,  one 
Csli and On+ s a p p h i r e  Cerenkov)  Sur rounded b y  a p l a s t i c  
a n t i c o i n c i d e n c e  s h i e l d .  The t e l e S C O p e  had  a 6 0 - d e g i  f u l l - a n g l e  
a ~ c t p t a n c e  cone w i t h  i t s  a x i s  a p ~ r o x i . a t e l y  normal t o  t h e  
s p a c e c r a f t  n p i n  as i s .  p e r m i t t i r p  I-sectorco i n t o r m a t i o r  c n  
p a t t i ~ l ~  a r r i v a l  d i r e c t i o n .  i o " .  e l r i e n t f  o f  t h e  m a i n  
t e l e s c o p e  I C , ~  p u l s e - h e i g h t  a n a l y z e d ,  and (01- and h i g h - g a i n  
m O I I e I  c o u l d  bc s e l e c t e d  b y  command t o  D C r R i t  r e s o l u t i o n  o f  t h e  
e lements  H t h r o u g h  N i  o r  o f  t h e  e l e c t r o n s  o f  H and H e  aCd t h e  
iSOtOD15 o f  H and H C  a n d  l i g h t  n u c l e i .  A s e l e c t i o n - p r i o r i t y  
scheme "1% i n c l u d e d  t o  p e r m i t  s a m p l i n g  o f  l e i s  abundan t  
p a r t i c l e  s p ~ c i c ~  u r a e r  n o r m a l  a n d  s c l a r - f l a r e  r o l d i t i o n s .  The 
lo.-rncrgy t c l e ~ c o p c  " a s  e s s ~ n t ~ a l l y  a t w - e l c . e n t .  s h i e l d e d .  
S O t i d - l t a t C  d e t e c t o r  w i t h  a l O - d e g .  t u l l - a n g l c  a c c e p t a n c e  t o n e .  
l h e  f i r s t  e l e m e n t  "as p u l s e - h e i g h t  a n a l y z t d r  and d a t a  " e r e  
r e c o r d e d  b y  I t c t C l l .  D a t a  i n L L U d l  t t t  i n t e r p l a n e t a r y  r e p i o r .  
__.____ P I O N E E R  10, VAN A L L E N - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
l N V E S l l G A T I O N  NAME-  J O V I A N  CHARGED P A R T I C L E S  
NSSDC I D -  7 2 - 0 1 2 1 - 1 1  1 N V E S T l 6 A l l V E  PROGRAM 
CODE E l - 4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L l N E ( S )  
P I R T I C L f S  AND i l E L D S  
M A G N E I O S P H E R I C  P H I S I C S  
P E R S O N N E L  
P I  - J.A. V A N  A L L E N  u O f  10.1 
B R I E F  D E S C R I P T I O N  
T h i s  e ~ p e r i m r n t  ( a l s o  c a r r i e d  O n  P i o n c c r  11) used  seven 
m i n i e t u r e  G e i g e r  1 b t . s  i n  t h r e e  s r r a y r  t o  measure p r o t o n  and 
+ l c t t r o n  f l u . e i  i n  i n t e r p l r n c t a r i  space  a n d  i n  t h e  v i c i n i t y  o f  
J u p i t e r .  DC~CI~OI g r o u p i n g s  wire a s  tollour: 11) a 
t h r e e - e l e m e n t  ( A r  0 1  and C )  d i t f c r e n t i a l l y  s h i e l d e d  t c l e s c o p e r  
r i t h  t u b e  C s h i e l d e d  o . n i d i r e r t i o n a l l y  a n 0  v i e d  f o r  b a r t g r a u n o  
s u b t r a c t i o n  t o  v r o v i d t  d i r e c t i o n a l  r a t e s  such  as A-C 15-21 MeV 
e l e c t r o n s  and 1 0 - 7 1 . 5  M e V  p r o t o n s )  a n d  E - c  1 0 . 5 5 - 2 1  I l s v  
e l r r t r o n r  and 6 .6 -17 .5  MeV p r 0 t O n S ) r  12) a t h l C I - t l C I C n t  ( D ,  E *  
and i )  t r i r n g u l a r  a r r a y .  each  e l t i e r t  reSpOnd inq  t o  e l e t t r c r s  
above  3 1  ?lev and p r o t o n s  above 11.5 MeV. and  13)  t h i n - u i n d o i  
t u b e  I C )  w i t h  a g o l d - p l a t e d  r l b o u  a s  t h e  a p e r t u r e  i h i c h  
a a m i t t e d  s c a t t e r i d  c l c r t r o ~ l  abowe 0.06 M e V  r h i l r  
d i s c r i m i n a t i n g  s t r o n g l y  a g a i n s t  p r o t o n s .  S r n q l r  e l e m e n t  and 
coincidence r a t e s  H C I C  te lc.ctered f rom t h e  t i r r t  two  
t e l e s c o p e s .  l h e  t e l e m e t r y  b i t  r a t e  p r e v a i l i n g  d u r i n g  t h e  
~ ~ p i t e t  e n c o u n t e r  c e r m i t t e d  d i r e r t i c n a l  s a m p l i n g  i n  i n t e r v a l s  
o f  about  dcq O f  r o l l  a b o u t  t h e  s p i n  a s i s .  For t u i t h e r  
d e t a i l s ,  ste B a k e r  and  V a n  A l l e n -  J. GeophYS. Res. ,  1.  81. C .  
611, 1916. 
-__--__ p l Q h E t @  11, "AN ALLEN- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I W Y E S l I L A l l O N  NAME-  J O V I A N  CHARGED P A R T I C L E S  
h S S D C  I D -  1 3 - 0 1 9 A - 1 1  I N V f S l 1 6 A 1 1 V f  PROLRAM 
CODE E L - 4 ,  S C I E N C E  
I N V E S T I L A T I O N  D I S C I P L I N f  ( S )  
P A R T I C L E S  AND i l f L D S  
MAGNETOSPHERIC P n v s i c s  
F E R S O N N f L  
P I  - J.A. V A N  A L L E N  U OF I O Y A  
E R l E F  D E S C R I P I I O N  
T h i s  t .per i .cnt  u s e d  seven m i n i a t u r e  beige, t u b e s  i n  
t h r e c  a r r a y s  t o  ~ C ~ I U I C   lat ton and e l e c t r o n  f l u x e s  near J u p i t e r  
and  S a t u r n .  D e t e c t o r  9.0upingr ".,e ar  f a l l o w s :  111 a 
t h r e e - t l r m e n t  LA. E-  and C) d i f t e r r n t i a l l y  s h i e l d e d  t c l r s c o p e .  
lube C was s h i e l d e d  o m i a i r c c t i o n a l l y  ana was used t o r  
b a c k g r o u n d  s u b t r a c t i o n  t o  ~ r O v i d e  ,ate, Such 1% A-C ( 5  t o  2 1  
M e V  t l c r t r o n r  and 3 0  t o  1 7 . 5  M e V  p r o t o n s )  and 6 - C  10.55 t o  2 1  
MeV e l C C t r o n s  and 6.6 1 0  11 .5  U C V  p l O t O n s J i  ( 2 1  a t h r e e - e l e m e n t  
t r i a n g u l a r  a r r a y .  each  c l e m e n t  respond-ng  t o  e l ~ c t r o n s  above 3 1  
m c v  and y r o t o n i  above  11.5 U c v ;  and 13) 1 t h i n - w i n d o w  t u b e  ( 6 )  
r i t h  1 gOLd-P la tLd  ClbOu .I t b C  enIranCc a p C I t u I C  t o  a d m i t  
s c a t t ~ r e d  e l e c t r o n s  above 0.06 MeV w h i l e  a i s c i i i i n a t i n g  
s t r o n g l y  a g a i n s t  p r o t o n s .  F o r  a d e s c r i u t i o n  o f  t h e  s l i i l a r  
e x p e r i m e n t  O n  P i o n e e r  101 Ire V a n  A l l e n  c t  a 1 . s  J -  GeOuhyS. 
Res.. Y .  1 9 ,  P. 3 3 9 5 ,  1 9 7 4 .  E a r l y  r c ~ u l t s  a r t  g i v e n  i n  
Sc ience ,  I. 188, p. 4 5 9 1  1 9 1 5 .  D a t a  i n c l u d e  t h e  i n t e r p l a n e t a r y  
r e g i o n .  
- --- - - - P l C k E f R  10, F lL~lus- - - - - - - - - - - - - - - - ' - - - - - - - - - - - - - - ' - - - -  
I N V f S l I 6 A T I O N  NAME-  J O V I A N  1 R A P P E D  R A D l A l l O N  
NSSDC I D -  1 2 - 0 1 2 A - 0 5  I N V E S T I G A l l V E  PROGRAM 
CODE E L - 4 ,  S C I E N C E  
I N V C S l l G A T l O N  O I S C I P L I N E ( S )  
P A R l l C L E S  AND i l E L D S  
I 4 G N E T O S P H E R I C  P H I S I C S  
P E R S O Y l l L L  
P I  - 11.11. ilLLlUS 
0 1  - C.E. M C I L Y A I N  U O f  C A L I F ,  S A M  D I E G O  U O f  C A L l i r  S A M  D l t L 0  
0 R I E i  D E S C R I P T I O N  
T h i s  c s ~ c r i n e n t  c o n s i s t e d  ot a n  a r v a y  o f  f i v e  p ~ l t i ~ l ~  
a e t e c t o r s  r i t h  e l e c t r o n  t h r e s h o l d s  i n  t h e  r a n g e  . 0 1  t o  3 5  M e V  
and p r o t o n  t h r ~ s h o l d s  i n  t h e  range  0.15 t o  6 0  M e V .  1 C e r e n k o v  
L O Y ~ ~ C I  (0 had  t o u r  o u t p u t  c h a n n e l s  ( C I S  (2.  C3, and C D C )  
s e n s i t i v e  t o  ~ l ~ c t l ~ n s  h a v i n g  t n t r r i e l  above  6. 9, 13 ,  and 1 
MeV. I e I p ~ C t i Y I l y .  An C l e C t l O n - I c a t t C r  LOun tC l  ( E )  had  t h r e e  
output  c h a n n c l l  l f l r  E 2 r  a n d  €3) s e n s i t i v e  t o  a l c r t r o n r  above  
-16.  . 2 6 ,  and  .4b M e V .  A minimum i o n i z a t i o n  r o u n t e ~  (I) had 
t h r e e  O u t p u t  channels,  111 s e n s i t i v e  t o  c l c t t r o n s  h a v i n g  
e n e r g i e s  9 1 C a t C I  t h a n  35 M e V ,  n 2  t h a t  me.rureO background. and  
(13 t h a t  I.% ~ ~ n s i t i v e  t o  DrOtOnS h a v i n g  e n e r g i e s  g r e a t e r  t h a n  
8 0  r e v .  lhe l a s t  t w o  s e n s o r s  i c r c  s c i n t i l l a t o r  d e t e c t O P s  ( S P  
and S f ) ,  b o t h  O f  w h i c h  had  C n C r g y  t h r e s h o l d s  O f  1 0  L e v  t o r  
e L C C t r O n l  and 150 L e v  fa r  DlOtOnS. lhe I ~ n S l t i v i t y  Ot t h e  SE 
d c t c c t o r  1 0  p r o t o n s  I.% a b o u t  a f a c t o r  o f  10 lower t h a n  i f% 
s ~ n f i t i r i t y  t o  e l e c t r o n s .  Thus, t h e  SEDC c h a n n e l  e f f e r t i v t l y  
m t a i u r e d  t h r  r l e r t r o n  f l u x ,  w h i c h  c o u l d  t h e n  be s u b t r a c t e d  1,011 
t h e  SPDC c h a n n e l  ~ C S P O I I I C  1 0  O b t a i n  t h e  p i 0 t 0 "  t l u x .  S e v e r a l  
o t h e r  r h a n n r l r r  l i s t e d  above. r e q u i r e d  C o r r e c t i o n s  t o  O b t a i n  
t h e  f l u ~ e s  c f  t h e  s p t t i e s  i n d i c a t e d .  T h r e e  o f  t h e  c h a n n e l s  
ICDC,  SPDCI and  S E D C J  were l e a d  o u t  t h r o u g h  a c o m m o n  
~ L C c t c O m t t e l .  0 ° C  t o  1 m a l t u n c t i o n  t h a t  o L L u r r c 0  b e t i c c n  Launch 
and J o v i a n  c n C 0 u n t c l r  t h e r e  t h r e e  c h a n n e l s  p r o d u c e d  no u s a b l e  
e n c o u n t e r  d a t a .  l h e  d e t e c t o r  c h a n n e l s  c o u l d  be  prograamro to, 
r e a d o u t  i n  a n y  one 01 four D a t t C l n S  a t  each  01 t h e  c l g h t  
s ~ a c ~ ~ I a t t  b i t  r a t e  .Odes. D u r i n g  e n c o u n t e r  r h c n  t h t  
r p a c a c r a f t  was O p e r a t i n g  i n  t h e  h i g h e s t  b i t  r a t e  mode, t h e  
mini.". t i m e  t o  sample one c h a n n e l  was 1.5 s and t h e  t3.e t o  
o b t a i n  8 C O e P L C t e  s c a n  t h r o u g h  a l l  c h a n n e l s  uas  108 I .  S i n c e  
t h e  d i r . C t i O n l l  d e t t C t D I S  P o i n t e d  PelDtndiCUL.r t o  t h e  s p i n  
a x i s  and t h r  s p i n  r a t e  r a s  5 ID.. p i t ~ h - a n p l e  . e a s u r t n e n t r  were 
Obta ined.  YhiLC t h e  exD*ri.cnt waI p r i n a r l l y  d e l i g n a t c d  f o r  
e n c o u n t e r  s t u d i e s ,  some d a t a  I ~ I C  o b t a i n e d  a t  l o r  r a t e s  i n  
i n t t r p l a n t l a r y  space. A d e s c r i p t i o n  o f  t h e  i n s t r u m e n t a t i o n  and  
i n i t i a l  r e s u l t s  i d s  p u b l i s h e d  i n  J .  G C D D ~ Y S .  Res. ,  1 .  79 ,  p.  
3589. 1 9 7 4 .  
- - - - - - - P I C N E t R  11, FILL I"S- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V f S T 1 6 A l I O N  NAME-  J O V I A N  l R A P P E D  R A O I A T I O N  
NSSDC IO- 1 3 - 0 1 9 A - 0 5  I R V f S T I L l l l V E  PROGh'AM 
CODE EL-4 .  S C I E N C E  
I N V E S l I G A l I O N  O I S C I P L I N f  ( 5 )  
P A R T I C L E S  AND i l E L D S  
M A G N E T O S P H E R I C  P H I S I C S  
P L A N E  T O L O G l  
1 2  
PERSONNEL 
P I  - R.Y. F I L L I L S  U OF C A L I F ,  S I N  D I E G O  
01 - C.E. M C I L Y A I N  U OF C A L I F r  SAN D I E G O  
0 R l L F  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  r o n r i r t c d  c f  a n  a r r a y  o f  f i v e  p ~ r t i ~ l +  
d e t e c t o r s  w i t h  r l r c t r o n  t h r e s h o l d s  i n  t h e  rangr - 0 1  t o  35 MeV 
and p r o t o n  t h r e s h o l d s  i n  t h e  range 0 . 1 5  t o  8 0  MeV.  A Cercnkov 
Coun te r  (C)  had f O b r  OUtpUt r h l r r r l r  ((1, C 2 r  (3. and CDC)  
s e n s i t i v e  t o  r l . r t r o n s  h a v i n g  e n e r g i e s  above 5, 8 .  12, and 1 
MeV, r C I p C L t i ~ C 1 y .  A n  e l e c t r o n  s c . t t e l  COuntCr ( E )  had  t h l e e  
OUtPUt c h a n n e l s  (tlr EZI and E 3 )  s r n s i t i v t  t o  e l e c t r o n s  above 
.16. -26, a n d  . 4C  MeV. A minimum i o n i z a t i o n  CLUII ter  ( M )  ha0 
t h r e e  o u t p u t  c h a n n e l s :  111. r c n r i t i r c  t o  e l c c t r o n r  h a v i n g  
e n e r g i e s  g r e a t e r  t h a n  35 MeV; 1 2 .  measur ing  background: and M3, 
s e n s i t i v e  t o  p r o t c r s  h a v i n g  c n r r g i t r  p r e a t e r  t h a n  80 MeV. The 
Lest t u 0  sen9ors  usre s c i n t i l l a t o r  d c t r r t o r r  ( S P  and S t ) ,  b o t h  
o f  r h i c h  had  energy t h r e s h o l d s  o f  1 0  k r V  f o r  e l e c t r o n s  and 150 
L e v  for p r o t o n s .  The s e n s i t i v i t y  o f  t h e  SE d e t e c t o r  t o  p r o t o n s  
11s abou t  a f a c t c r  o f  1 0  L o r i ,  t h a n  i t s  s e n s i t i v i t y  t o  
r l e c t r o n r .  Thus. t h e  SEDC r h a n n r l  e f f e c t i v e l y  .easwed t h e  
c l C r t l O n  f l u x .  r h i r h  c o u l d  t h e n  be S u b t r a c t e d  f r o m  t h e  SPDC 
channe l  response  t o  o b t a i n  t h e  p r o t o n  f l u x .  S e v e r a l  o t h e r  
channe ls  l i s t e d  r b c v e  r c q u i r ~ d  c o r r e c t i o n s  t o  O b t a i n  t h e  f l u x e s  
O f  t h e  s p e c i e s  i n d i c a t e d .  The d e t e c t o r  c h a n n e l s  c o u l d  be 
P.09,.1.Ld f o r  r e a d o u t  i n  any  one o f  f o u r  p a t t e r n s  a t  each o f  
t h e  e i g h t  s p a c e o r a f t  b i t - r a t e  modes. D u r i n g  encounter Yh.n t h e  
Sp . rc r ra f t  Y a s  O p e r a t i n g  i r  t h e  t i g h e s t  b i t - r a t e  mod.. t h e  
minimum t i m e  t o  sample ont c h a n n e l  was 1.5 I and t h e  t i m e  t o  
o b t a i n  a c o m p l e t e  scan t h r o u g h  a l l  c h a n n e l s  was 108 I. S i n c e  
t h e  d i r e c t i o n a l  d e t e c t o r s  p ~ i n t e d  p i r p e n d i c u l a r l y  t o  t h e  s p i n  
a x i s  and t h e  * p i n  r a t e  w a s  5 ~ p m .  p i t ~ h - a n g l e  measurCmmts  w r c  
o b t a i n e d .  A l t h o u g h  t h i s  ~ x p e i i m e n t  bas p r i m a r i l y  d e s i g n e d  l o r  
e n c o u n t e r  s t u d i e s r  some d a t a  utle o b t a i n e d  a t  l o r  r a t e s  i n  
i n t e r p l a n e t a r y  spa re .  A d e s c r i p t i o n  c f  t h e  i n s t r u m e n t a t i c n  i r d  
i n i t 7 a l  P i o n e e r  1 0  l C I U l t l  "as p u b l i s h e d  i n  J .  Geophys. Res.,  
V .  79rp. 3589. 1914. 
- - - - - - - P I O N E E R  10, MCDQNALD---------- - - - - - - - - - - - - - . - - - - - - - - - - - -  
I N V E S T I G A T I O N  N A M E -  COSMIC-RAY S P E C T R A  
NSSDC I D -  7 2 - 0 1 2 1 - 1 2  I N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 I C O - O P .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P A R T I C L E S  AND F I E L D S  
C O S M I C  R A V S  
PERSONNEL 
P 1  - F A .  MCDONALD NASA-GSFC 
0 1  - K . G .  MCCRACKEN C S I R O  
0 1  - Y.R. YEBBER U O F  H E Y  H A M P S H I R E  
01 - E.C. R O E L O f  A P P L I E D  P H Y S I C S  L A B  
NASA-GSF C 01 - J .H .  T R A I N O R  
0 1  - 0.J. TEEGARDEN NASA-GSFC 
B R I E F  D E S C R I P T I O N  
T h i s  r x e e r i n c n t  c o n s i s t e d  o f  t h r e e  n u l t i - e l c l e n t r  
s o l i d - s t a t e  t e l e i c c p e s ,  a l l  l o o k i n s  normal t o  t h e  s p a ~ c c r a f t  
Spin a x i s .  I t  1.5 a l s o  c a r r i e d  on  P i o n e e r  11. l h r  h t g h - e n e r g y  
t e l C i c O p t  ( M E T )  r c r r i r t c d  c f  f i r e  r o l l i n c a r  s e n s o ~ i ,  ~ F ( I  
measured s t o ~ p i n g  p a r t i c l e s  (I = 1 t o  8 )  i n  t h e  energy  range 2 0  
t o  50  M c v l n u r l c o n  a n d  p ~ n ~ t r a t i n g  p a r t i c l c ~  i n  t h e  r a n g e  5 0  t o  
8rO M c v l n u c l c o n .  C h a r g e  r e s o l u t i o n  f o r  p e n e t r a t i n g  p a r t i c l e s  
"as p ~ ~ i i b l c  up t o  2 0 0  M r V l n u r l e o n .  The f i r s t  lou-enerqy 
t c l eSCopc  ( L E T - I )  had  f o u r  e l e m e n t s  and measured S t o p p i n g  ( 2  = 
1 t o  U )  p a r t i c l e s  i n  t h e  e n e r g y  range  3 t o  32 Mcvlnuc lcon .  The 
s e c o n d  l o ~ - t n e ~ g y  t e l e s c o p e  ( L E T - 1 1 )  haa t h r e e  r l t m c n t r  a r d  
measured Stopping CLCCtrOnS b e t e e a n  50 and 1000 keV and 
S tOpp ing  p r o t o n s  b e t u c c n  50 LcV and 20 MeV.  F o r  each 
t ~ l t r r o p ~ .  Foun t  r a t e s  were  o b t a i n e d  f a r  each of  s l r r n l  sensor 
r a i n c i d r n r L - . n t i r c i r c i d ~ " ~ =  modes. S c m r  o f  t h e  r a t e s  f r o m  each 
t t l e s c o p e  i c r c  s e c t o r i d  i n t o  e i g h t  o ~ t s n t i  r n  t h c  S P . C C C * . ~ ~  
S p i n  p l a n e .  I n  a d d i f i o n .  t h l e e - s e n s o l  ~ ~ L I C - h e i g h f  .n.lyris. 
w i t h  p r i o r i t y  s t h e l e s  f a v o r i n g  t h e  a n a l y s i s  o f  h e a v i e r  
D a l t i c l e s r  11s a s s o c i a t e d  w i t h  each t e l e s c o p e .  
- - -- - - - P l Q N f E R  11, McDQNALD- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  NAME-  C O S M I C - R A Y  S P E C T R A  
NSSDC ID- 73-0191-12 I N V E S T I G L T  I V E  PROGRAM 
CODE EL-41CO-OP.  S C I E N C E  
I N V E S T I G A T I O N  O l S C I P L I N E  (5  ) 
P A R l l C L E S  AND F I E L D S  
C O S M I C  R A Y S  
P L R S O N N E L  
PI - F.M. ~ C O C N # L C  
01  - K.G. MCCRACKEN 
0 1  - U.R. Y E B B L R  
01 - E.C. R O E L O f  
0 1  - O.J. T E E C A R D E N  
01 - J.H. T R A I N O R  
NASA-GSFC 
C S I R O  
U OF N E Y  H A M P S H I R E  
A P P L I E D  P H I S I C S  L A B  
NASA-GSFC 
B R I E F  D E S C R I P T I O N  
l h i s  e x p c r i m r n t  c o n s i s t e d  o f  t h r e e  3 -c lemen t  tetIscOpeII 
a l l  l o o k i n g  normal t o  t h e  s p a c e c r a f t  s p i n  a x i s .  A 
b i d i r e c t i o n a l  t.Lesiopr .e.sur*d 20- t o  80D-RrVlnurleon 
p a r t i c l e s  w i t h  5 t o  1 0 2  ebergy r e s o l u t i o n .  A n o t h e r  t . tCSCOp. 
T h e i r  two t e l e s c o p e s  m..sw*d ~ 8 r t $ r l e s  w i t h  1 v a l u r s  b e t r e e n  1 
and 8 .  The t h i r d  t e l e s c o p e  aeasUr.d 50-Lev t o  l - I c V  e l e c t r o n s  
and SO-kcv t o  2O-Iev pIOtDnS w i t h  2 D 1  r l r o l u t i o n .  Da ta  i n c l u d e  
t h e  i n t e r p l a n e t a r y  + *p ion .  
measured 3-  t o  22-MeWlnuLl lOn P a l t f C I e S  w i t h  5 1  r e s o l u t f o n .  
I N V E S l 1 G A T 1 O N  NAME-  H I O H -  AND M O D E R A T E L V  L O U - E N E R G I  
C O S M I C - P A Y  T E L E S C O P E  
NSSDC I D -  77-084A-08 I N V E S T I G A T I V E  P R O b R A I  
CODE r L - 4 .  S C I E N C E  
l N W E S l l G A l l O N  D l S C l P L I N E ( S )  
C O S l l I C  R A l S  
M A G N E l O S P H E R l C  P H I S I C S  
PERSONNEL 
P I  - R.E. V O G l  C A L l f  I N S 1  OF TECH 
C I  - J.R. J O K l P l l  
C I  - E.C. StQME C A L I F  INS1 OF T E C H  
L I  - F.B. MCDONALD N A S A - G S F C  
C 1  - J.H. T R A I N O R  N A S A - G S f C  
C I  - Y.R.  Y E B B E R  U O F  N E U  N A I I P S H I R E  
C I  - A . Y .  SCHARDT N A S A - 6 S F C  
U O f  A R l l O N A  
B R I E F  D E S C R I P T I O N  
T h i s  i n v e s t i g a t i o n  s t u d i e d  t h e  O r i g i n  and  a c c e l e r a t i o n  
E r o c ~ s s .  l i f e  h i s t o r ? .  and  dynamic c o n t r i b u t i o n  o f  i n t e r s t e l l a r  
L O I ~ ~ E  r a y s .  t h e  n u c l e o r y n t h r r i s  o f  e l e m e n t s  i n  c o s m i r - r a y  
SOUIILSI t h e  b e h a v i o r  o f  cosmic r a y s  i n  t h e  i n t e r p l a n e t a r y  
mediumr and t h e  t r a p p e d  p l a n e t a r y  e n e r p e t i c - p . c l i c l e  
rnuiron.cnt.  The i n s t r u m e n t a t i o n  i n c l u d e d  Htgh-En.rgr 
T e l e s c o p e  System 1 N E l S )  and I L o u - E n r r g y  Teles10p1 System 
( L E T S ) .  The H E l S  c o v e r e d  an energy  rang. be tween  b and SO0 
L.wlnurlcon f o r  n u c l e i  r a n g i n g  i n  a t o m i c  numbers f rom 1 t h r o u g h  
3 0 .  I n  a d d i t i o n ,  e l e c t r o n s  i n  t b e  energy  range b e t i e e n  3 and  
1 0 0  MeVlnuc leon  were measured b y  t h i s  t . L l l l O p ~  and an e l e c t r o n  
t e l e s c o p e  ( T E T ) .  l h c  L E T S  measured t h r  e n e r g y  and d r t e r m i n r d  
t h e  i d e n t i t y  o f  n u c l e i  f o r  e n e r g i e s  b e t u e e n  SO. The 
i n s t r u m e n t s  a l s o  measwed t h e  a n i s o t r o p i e s  o f  e l C c t i O n i  and 
n u c l e i .  I n  a d d i t i o n .  e l e c t i o n s  i n  t h e  energy  vangc b e t r e e n  3 
and 1 0 0  MeVlnUcleOn were measuied b y  an e l e c t r o n  tCl.scOpe. 
I N V E S l l G A T I O N  NAME-  H I G H -  AND M O D E R A T E L Y  L O U - E N E I G V  
C O S M I C - R A Y  T E L E S C O P E  
NSSOC I D -  17-0161-08 I N V E S T I G A T I V E  P R O G R A l l  
CODE EL-),  S C I E N C E  
l N V E S T l G A T l O N  D I S C I P L I N E ( S )  
C O S M I C  R A Y S  
l l A G N E l O S P H E R l C  P H Y S I C S  
PERSONNEL 
P I  - R.E. VOGT 
C I  - J.R. J O K I P I I  
C 1  - E.C. STONE 
C l  - F.B. MCOONALO 
C l  - J.H. T R A I N O R  
C I  - Y.R. YEBBER 
C 1  - A . Y .  SCHARDT 
C A L I F  I N S 1  OF T E C H  
U O F  A R I Z O N A  
C A L I F  I N S 1  O F  T E C H  
N A S A - G S f C  
N A S A  -G S F  C 
U OF N E Y  H A M P S H I R E  
N A S A - G S F C  
B R l E f  D E S C R I P T I O N  
T h i s  i n v e s t i g a t i o n  s t u d i e d  t h e  0 r ip . i "  and a c c e l e r a t i o n  
P I O C ~ S I ,  l i f e  h i s t o r y .  and dynamic ~ o n t r i b u t f o n  o f  i n t e r s t e l l a r  
c o s m i ~  r a y s r  t h e  n ~ c l ~ o i y n f h e i i s  0 1  t l c m . n t s  i n  e o s m i ~ - r a y  
aOUrLesr t h e  b e h l v i o r  o f  C o s l i c  1.11 i n  t h e  i n t r r p l a n r t a r i  
mediumr a n d  t h e  t1apped  p l a n e t a r y  e n e r g e t i c  p a r t i c l e  
e n v i r o n m e n t .  The i n r t r u m c n t i t i o n  i n c l u d e d  a High-Energy 
T e l e f c o p e  System ( H E T I )  and  I L o w - E n e r g y  TILCSCOP. System 
( L E I S ) .  The H E l S  c o v e r e d  an energy range between b and 5 0 C  
M e v l n u c l c o n  f o r  n u c l e i  r a n g i n g  i n  a t o m i c  n u m b r r r  f rom I t h r o u g h  
3 0 .  I n  a d d i t i o n ,  e l ~ r t i ~ n i  i n  t h e  energy range b e t w e n  3 r n d  
1 0 0  llcV I e I c  measured b y  t h i s  teteLCOpC and an e l e c t r o n  
t e l e i c O p C  ( T E T ) .  The L E T S  measured  t h e  energy and d e t e r m i n e d  
t h e  i d e n t i t y  o f  n u c l e i  f o r  e n e r g i e s  b e t r r c n  . l S  and IO 
Mcvlnurlcon and a t o m i c  numbers from 1 t o  3 0 .  The i n s t r u m e n t s  
a l s o  measured t h e  a n i s o t r o p i c 5  o f  e l e c t r o n s  and nuclei. I n  
a d d i t i o n ,  e l e c t r o n s  i n  t h e  energy  range b e t u t e n  3 and 1 0 0  Mew 
~ e r c  m r a s u r r d  b y  an e l e c t i o n  tCLCSCDpC. 
U L T R A V I O L E T  
NASA-GSFC 
73 
NSSDC I D -  12-012A-06 I N V E S T I G A T I V E  PROORAM 
CODE EL-4, S C I E N C E  
I N V E S l l G A T l O N  D I S C l P L I N E l S l  
A S T R O L C M Y  
P L A N E T A R 1  ATMOSPHERES 
PERSONNEL 
P I  - D.L. JUDGE 
01 - R . Y .  C A R L S C N  U O r  S O U T H E R N  C A L I F  N L S A - J P L  
B l l E i  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  (on b o t h  Pioneers  10 and 11) c o n s i s t e d  a t  
a brsadband  p h o t o m e t e r  s e n s i t i r .  b e t b e e n  200 and 800  A. D u r i n g  
t h e  c r u i s e  phase o f  t h e  m iss ion ,  t h i s  a i p e r i m c n t  "as used to 
s e a r c h  t o r  t h e  * ~ p . l l ~ n i ~ - t ~ - s ~ b s ~ n i c  t r a n s i t i o n  r e g i o n  i n  t h e  
s o l a r  r i n d .  During t h e  J o v i a n   encounter^ t h i s  e x p e r i m e n t  M I S  
used t o  l o o k  t o r  e v i d e n c e  01 i r  a u r o r a l  o v a l  on t h e  J o v i a n  
dayside. t o  t i n d  t h e  r a t i o  O f  h y d r o g e n  t o  h e l i u m  i n  t h e  Jov ian 
atmosphere. and to t i n d  t h e  temP* ra tUre  o f  t h e  o u t e r  p o r t i o n  o f  
t h e  J o v i a n  atmosph.r*. Ewid*nce 01 h e l i u m  "as found  i n  t h e  
i n  t e r p l a  ne t a  r y  r e g  i o n  i n d i  L. t i n g  i r  t e r a c  t i ons b e t  r e  en c hargea  
p a , t i c l e s  and  n e u t r a l  hydrogen. 
- - - - - - - P I O N E E R  11. JUDGE-------------------------------------- 
I N V E S T I O A T I O N  N A I L -  U L T R A V I O L E T  PHOTOMETRY 
NSSDC I D -  73-019A-86 I N V E S T I G A T I V E  PRObRAM 
CODE EL-), S C I E N C E  
I N V E S T 1 6 A T I O N  D I S C I P L I N E ( S >  
A s T R o L o n l  
P L A N E T A R Y  ATMOSPHERES 
P L A N E T O L O G Y  
P A R T I C L E S  AND F l f L D S  
P E R S O N N E L  
P I  - D.L. J U D G E  
01 - R.Y. C A R L S O N  U O F  S O U T H E R N  C A L I i  N A S A - J P L  
B R I E F  D E S C R I P T I O N  
T h i s  r x p e r i m e n t  c o n s i s t e d  o t  a broadband  pho tomete r .  
s e n s i t i v e  be tween  2 0 0  and 800  A. D u r i n g  t h e  c r u i s e  phase  a t  
t h e  m iss ion .  t h i s  e w e r i m r n t  I.. used to search  t c r  t h e  
rupc .~on ic - to - .ub ,o r i~  t r a n s i t i o n  r e g i o n  i n  t h e  s o l a r  r i n d .  
D u r i n g  t h e  J o v i a n  encounter. t h i s  r x p c r i m r n t  was used t o  l o o k  
f o r  e v i d e n c e  of an * c r o r a l  0r.L on t b e  J o v i a n  daysid.. t c  f i n o  
t h e  r a t i o  of h y d r o g e n  to h e l i u m  i n  t h e  J o v i a n  11.oiphtrer and 
10 t i n d  t h e  I e m p e r a t ~ l t  o f  t h e  o u t e r  p o r t i o n  e t  t h e  J o v i a n  
af.olph~re. E i i d e n c e  0 1  helium I.. lound i n  t h e  i n t r l p l a n = t . l y  
,.pion. i n d i c a t i n g  i n t * r a r t i o n s  L l t b e r n  t h a r g e d  P a l t l t l I I  arm 
n.utr.1 hydrogen. 
__-__-- VOyAGLR 1, BROADTOOT---------- - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T l O N  NAME-  U L T R A V I O L E T  SPECTROSCOPY 
NSSDC I D -  17-084A-04 l N V E S T l G A T l V E  PROGRAM 
CODE EL-4. S C I E N C E  
l N V E S T I G A T l O N  D I S F I P L I N E ( S )  
P L A N E T A R Y  A T I O S P H E R E S  
P E R S O N N E L  
P I  - A.L. B R O A D F O O T  
C I  - H.Y. MOOS 
CI - M.J.S.BELTON 
C l  - D.F. STROBEL 
C I  - 1.M. DONAHUE 
C I  - J.C. M C C O h h t L L  
C 1  - R.M. G O O D Y  
C I  - A. DALGARNO 
CI - 11.8. W C E L R O Y  
C 1  - J.E. BLAMONT 
C l  - J.L. BERTAUK 
C I  - S.K. A l R E Y A  
C 1  - B.R. S A N D E L  
C I  - D.E. S H E L A h S K Y  
U OF SOUTHERN C A L l i  
JOHNS H O P K I N S  U 
K I T 1  P E A K  N A T L  OBS 
US N A V A L  RESEARCH LAB 
U O r  M I C H I G A N  
H A U V A R D  U 
Y O R K  U  
HARVARD U 
S A 0  
CNRS-SA 
CNRS-SA 
U OF M I C H I G A N  
U O F  S O U T H E R N  C A L I F  
U O r  SOUTHERN C A L l i  
B R I E F  D E S C R I P T I O N  
The U V  sPCCtI0mCtCr "as d e s i g n e d  t o  measure at.0spher ic 
P r O P e r t i e s .  and t C  measure r a d i a t i c n  i n  t h e  r a r e l e n g t h  range 
1.0. 0.04 t o  0.16 m i c r o m e t e r s  t r c o  t o  1600 A ) .  T W O  modes o t  
i n s t r u m e n t  o p e l a t i o ~  bere  planned, a i r g l o w  and o c c u l t a t i o n .  I n  
t h e  a i r p l o w  .Ode t h e  atmospheric r a d i a t i o n  was me.s~red-  T h i s  
r a d i a t i o n  i s  p r e o c w i r a n t l y  r e s o n a n c e - s c a t t e r i d  s o l a r  I a d i a t i c n .  
where t h e  I C a t t C i i n q  i s  b y  molecuLar  or  a t o m i c  a t m o s p h e r i c  
c o n s t i t u e n t s  Such a s  h y d r o g e n  (1216 A )  O r  h e l i u m  (514  A ) .  I n  
t h e  OccUlt . t iCn .cde.  s u n l i g h t  " a s  r e t l r r t r d  i n t o  t h e  
sPictrOm.ter. and t h e  s o l a r  S P I C ~ ~ Y .  1.5 r.cOided. AI  t h e  
atmOspher* moved be tween  t h e  s p i c t c r i t t  and t h e  sun. t h e  
. b s o l p t i o n  c h a r a c t e r i s t i c s  O f  t h e  .t.OlphelC IC,* o b t a i n e d  Over 
t h e  .C . Iu ICd w a r t l r n p t h  Pegion. T I C  a b l O l p t i O l  I p ~ c t r u m  was 
used to i d e n t i t y  t h e  a b s o r b e r  8 1  u c l l  as to .=.sure i t s  
abundance i n  t h e  l i n e  o f  l i g h t  to t h e  run. In a d d i t i o n .  t h e  
a t m o s o h e r l c  t h e r m a l  I t l U e t U I e  c o u l d  be i n t e r r e d .  
I N V E S T I G A T I O N  NAME-  U L T R A V I O L E T  SPECTROSCOPY 
N S S D C  I D -  11-0761-04 I N V E S T I O A T I V E  PROGRAM 
CODE EL-4 ICO-OP.  S C l E N C E  
PERSONNEL 
P I  - A.L. 8 R O A D i O O T  
C I  - A .  D A L G A R N O  
C I  - J.C. R C C O L N E L L  
C I  - R . M .  GOODY 
C I  - 11.8. MCELROY 
C I  - R.J.S.BELTON 
C 1  - D . T .  STROBEL 
C I  - J.E. B L A l l O N l  
C I  - S.K. A T R E Y A  
C I  - 8.1. S A N D E L  
C 1  - D.E. SHEMANSKY 
CI - 7.n. DONAHUE 
CI - H.I. noos 
CI - J.L. B E R T A ~ I  
I N V E S T I G A T I O N  D I S C I P L I N E I S )  
P L A N E T A R Y  ATMOSPHERES 
U O F  SOUTHERN C A L l i  
S A 0  
YORK U 
H A R V A R D  U 
U  OF M I C H I G A N  
HARVARD U 
K l l l  P E A K  N A T L  O B I  
U S  N A V A L  RESEARCH LAB 
J O H N S  H O P K I N S  U 
CNRS-SA 
CNRS-SA 
U O F  M I C H I G A N  
U O F  SOUTHERN C A L I i  
U  O f  SOUTHERN C A L l i  
B R l E i  D E S C R I P T I O N  
The UV spCctro.eter was designed t o  measure a t m o i p h e r i c  
Pr0Cert i .s and measured r a d i a t i o n  i n  t h e  u a v e l e n g t h  range 0.04 
t O  0.16 .icrO.cter ( 4 0 0  to 1 6 0 0  A ) .  T I 0  .Odes O f  i n s t r u m e n t  
o p e r a t i o n  UCIC p lanned :  i i r g l o w  and o c c u l t a t i o n .  I n  t h e  
a i r q L o w  mode. t h e  a t m o s p h e r i c  r a a i a t i o n  "as .CasUrCd. T h i s  
r a d i a t i o n  i s  p r e d o m i n a n t l y  r r s o n a n c c - s c m t t e r e d  s o l a r  r a d i a t i o n .  
where t h e  s c a t t e r i n g  i s  by  t h e  m o l e c u l a r  o r  a t o m i c  a t m o s p h e r i c  
c o n s t i t u e n t s .  such  a s  hydrogen  (1216 A )  or  h t l i u m  ( 5 8 4  A ) .  I n  
t h e  o r c u l t a t i o n  m d e r  r u n l i g b t  was r t t l e c t e d  i n t o  t h e  
IPIEttO.eteI .  and t b c  S o l a r  SPCCtIU. UaS T c C O l d c d .  A I  t h e  
.tmOlphel. moved b e t i e e n  t h e  I m a c e c r a t t  and t h e  run. t h e  
abSOlp t iOn  c h . r a c t C r i s t i r s  01 t h e  .t.Olphcrc were o b t a i n e d  o v e r  
t h e  measured r a v c l c n q t h  r e g i o n .  The a b S o r G t i o n  SP.C~~Y. was 
u s e d  to i d e r t i f y  t h e  a b s o r b e r  a s  r r l l  as  to ~ C ~ I U I C  i t s  
abundance i n  t h e  l i n e  01 s i g h t  to t h e  run. I n  a d d i t i o n ,  t h e  
* t m O s D h e l * ~ l  t h e r m a l  I t r U C t U I *  c o u l d  be  i n t e r r e d .  
I N F R A R E D  
NSSDC I D -  7 7 - 0 8 4 1 - 0 3  I N V E S I I G A T I W E  PROGRAM 
CODE E L - 4 ,  S C I E N C E  
l N V E S T l G A l l O N  D I S C I P L I N E ( S )  
P L A N E T A R Y  ATMOSPHERES 
F E R S O N Y F I  
P I  
C I  
C I  
C I  
C I  
C I  
C I  
C I  
C I  
C I  
c 1  
C I  
C I  
B R I E t  
- 11.1. H A N E L  - V.6 .  KUNDE - D.P. CRUIKSHANK - Y.C. R A G U I R E  - J.C. P E A R L  - J.A. P l R R A G L l A  - R - E .  S A M U E L S O N  - P.J. O I E R L S C H  - C.A. PONNAMPERUMA 
- 0 .  G A U T I E R  
- I .  KUMAR - B.J. CONRATH 
D E S C R I P T I O N  
- ~ . n .  ~ L A S A U  
N A S A - b S i C  
N A S A - G S F C  
U O F  HAdAlI 
N A S A - G S i C  
N A S A - t S i C  
N A S A - G S i C  
N A S A - G S i C  
C O R N E L L  U 
U 0 6  M A R Y L A N D  
P A R I S  0 6 S E P V A T O R Y  
N k S A - G S i C  
U  OF SOUTHERN C A L l i  
NA S A -65 i C 
out w i n s  an i n l r a r c d  T h i s  i n v e s t i g a t i o n  "as c a r r i e d  
r a d i o m e t e r  ana an intcrtc.olttrr-rpcrt,~.~t~, r i m i i a r  i n  d e s i g n  
t o  t h e  m a r i n e r  9 I R I S ,  combined i n t o  a s i n g l e  i n s t r u m e n t .  The 
i n v e s t i g a t i o n  s t u d i e d  b o t h  g l o b a l  and l o c a l  energy  balancer 
u r i n q  i n t r i r c d  s p e c t r a l  meaIurC.ents i n  c o n j u n c t i o n  r i c h  
b road-band  .C .Su l t .CntS  O l  r e t l t r t t d  S o l a r  e n * l g y -  Atmospheric 
c o m p o s i t i o n  was a l s o  i n v e s t i g a t e d .  i n c l u d i n g  d e t e r m i n a t i o n  o f  
t h e  H 2 l H e  r a t i o .  and t h e  abund*n rc  a t  C H 2  and "3. V e r t i c a l  
t e m p e r a t u r e  p r o f i l e s  i t r e  o b t a i n e d  on t h e  planets and 
s a t e l l i t e s  r i t h  .tmOapheres. S t u d i e s  o f  t h e  ~ o . p o ~ i t i ~ n .  
t h e r m a l  p r o p e r t i e s .  and s i l e  O f  p a r t i c l e s  i n  S a t u r n ' s  r i n g s  
were conduc ted .  The i n t c r t r r a m c t e r  had a s p e c t r a l  range o t  200 
t o  4 0 0 0  1Ica. r h i l e  t h e  r a d i o m e t e r  rang. c o v e r e d  5000 t o  3 3 , 0 0 0  
I l c . .  The i n s t r u m e n t  used s i n g l e  p r i m a r y  m i r r o r  5 1  CI i n  
d i a m e t e r  r i t h  t i e l d  o f  v i e r  0 1  0.25 deg. 
I N V E S l l G A l l O N  N A M E -  I N i R A R E D  S P f C l R O S C O P Y  AND R A D I O M E T R V  
NSSDC I D -  11-0161-03  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
I N V E S I I G A T I O N  D I S C I P L I N E ( S )  
P L A N E T A R Y  ATMOSPHERES 
1 4  
P E R S O N U E L  
P I  - R . A .  H A U E L  N A S A - 6 S F  C 
C l  - C.A. P O N U A I P E R U M A  U OF M A R l L A M D  
C l  - P.J. G I E R A S C H  C O R N E L L  U 
N A S A - S S F C  C l  - 4.A. P I R R A G L I A  
C I  - R.E. S A I U E L S O U  N A S A - 6 S F C  
C I  - Y.C. I A G U I R E  N L S A - G S F C  
C I  - J.C. P E A R L  NASA-GSFC 
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t e S P I I a t U I e  p T O f i 1 l S  were O b t D i r e d  On t h e  pI.n.1. and 
satellites w i t h  a t n o s p h c r r s .  S t u d i e s  o f  t h e  c o m p o s i t i o n .  
t h e r m a l  p r o o c r t i . s r  and s i z e  of F..ti<lCI i n  S.\urn.s r i n g s  
"err conducted.  l h i  i n t c r f r r c m e t e r  t a d  a ~p.ctl.L range  o f  2 0 0  
t o  4 0 0 0  l l c m .  I h i L e  t h e  r a d i o m e t e r  range c o v t r e d  5000 t o  3 3 . 0 0 0  
l I C 8 .  The i n s t r u v c n t  u s e d  a s i n g l e  p r i m a r y  m i r r o r  5 1  C m  i n  
dime1.r w i t h  a f i e l d  o f  v i e r  o f  0.25 deg. 
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Thr R a d i o  S c i r n r r  Team u s r d  t h e  t r l e c o n a u n i c a t i o n s  syatem 
of  t h e  V o p g r r  apac*c,.ft t o  ~ e ~ f o r m  i t s  a t u d i e a .  The s y a t e m  
Mas a r o h a r r n t  S- and I - b a n d  d o w n l i n k  and S-bana u p l i n k -  The 
s c i r n r e  o b j r c t i n e a  of  t h e  r a d i o  scient- I n u e a t i p m t i o n  were (1) 
t o  d e t e r m i n a  t h r  C h y s l r a l  p r o p a r t i e a  o f  p l a n * t a r y  and s a t e l i l t e  
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P l a t e  5. This is a c o l l e c t i o n  of press  release photographs from Voyagers 1 
and 2 missions. (A) P23400 i s  a Voyager 1 montage of Saturn and some of i ts  
23 known moons. (B) P23068 is  a Voyager 2 photo showing t h a t  t h e  r ings  a r e  
composed of myriads of r i n g l e t s  (over  a thousand i n  number, of which about 
100 can be de tec ted  i n  t h i s  photo,)  making it look l i k e  a p lay ing  record.  
( C )  P23925 is a Voyager 2 photo of part  of Sa tu rn ' s  r i ngs  showing many ring- 
le ts  and the  r a d i a l  bands on t h e  B-ring, discovered on Voyager 1. ( D )  P23099 
i s  a Voyager 1 photo of t h e  F-ring appearing t o  c o n s i s t  of twis ted  or braided 
r ings  discovered on t h i s  mission. Voyager 2 photos showed a s i n g l e  r i n g  
composed of a t  l e a s t  9 r i n g l e t s ,  (bu t  not  braided or tw i s t ed ) .  ( E )  P23113 i s  a 
Voyager 1 photo of Dione (1120 km diameter) showing a highly c ra t e red  surface.  
(F) P23094 i s  a Voyager 2 photo of Dione showing an e n t i r e l y  d i f f e r e n t  sur face  
f o r  i t s  o ther  hemisphere from t h a t  i n  ( E ) .  Here it i s  less c ra t e red  and 
splashed with l i g h t  ray- l ike  mater ia l  with l i t t l e  r e l i e f .  (GI P23956 is  a 
Voyager 2 photo of Enceladus (500 km diameter) showing an a rea  of smooth, 
c r a t e r l e s s  t e r r a i n  with r idges  bordering it, ind ica t ing  sur face  movement i n  
t h e  p a s t  t o  present .  ( H )  P23200 is  a Voyager 2 photo of Mimas (390 k m  
diameter) with an enormous deep c r a t e r  with a high c e n t r a l  peak, making i ts  
resemblance t o  t h e  Death S t a r  i n  S t a r  V d r s  remarkable. ( I )  P23915 is a 
Voyager 2 photo of p a r t  o f  t h e  atmospheric sur face  of Saturn showing bands, 
b e l t s  and vo r t i ce s .  These f ea tu res  are somewhat similar t o  J u p i t e r ' s  though 
smaller i n  s i z e  and appearing more subdued because of a h igh-a l t i tude  haze on 




The planet farthest from the sun that has been visited and measured by 
planetary missions is Saturn. It has been visited by three U.S. spacecraft: 
Pioneer 1 1  and Voyagers 1 and 2. Voyager 2 is now on its way to Uranus and is 
expected to arrive at Uranus in January 1986. Although all investigations on 
these missions that flew by Jupiter obtained data also on Saturn, these data 
are still being reduced and analyzed and these data are anticipated for 
deposit in NSSDC. There are nine investigations for which NSSDC has data 
archived and these data cover the five categories: (1 )  Imaging, ( 2 )  Particles 
and Fields, (3) Radio Science and Celestial Mechanics, (4) Atmosphere, and ( 5 )  
Polarization. Again, as in the case of Jupiter, data €or the Atmosphere and 
Polarization categories come from the photopolarimeter investigation and are 
described under Imaging. Tables 1 and 2 and Appendix A give more detail on 
these investigations. 
SPACECRAFT ............................................................. 
S P A C E C R A F I  COMMON NAME-  P I O N E E R  11 
A L T E R N A T E  NAMES-  PIONEER-GI  P L - 1 3 3 C  
6 4 2 1  
NSSDC I D -  1 3 - 0 1 9 1  
L A U N C H  O A l E -  0 4 1 0 6 1 1 3  Y E I G H I -  231. K C  
L A U N C H  S I T E -  CAPE CANAVERAL.  U N I T E D  S I A T E S  
L A U N C H  V E H I C L E -  A l L I S  
S P O N S O R I N G  C O U N l R T l A G E N C I  
U N I T E D  S l A T E S  NASA-OSSA 
I N l l I A L  O R B 1 1  P A R A M E I E R S  
O R B I T  T Y P E -  SATUI1N F L Y B Y  
P E R S O N N E L  
PM - C.F. H A L L ( N L A )  
PS - P .  D I A L  N A S A  - A R C N A S A - A R C  
B R I E F  D E S C R I P T I O N  
T h i s  "as t h i  I C C O n d  R i r s i o r .  t c  i n v e s t i s a t e  J u p i t e r  and 
t h e  O u t e r  s o l a r  system. P i o n e e r  11. l i k e  P i o n e e r  IO. v i e d  
J u p i t e r ' s  g r a v i t . t i o n a 1  f i e l d  t c  a l t e r  i t s  t r a j e c t o r y  
r.dicaLLy. I t  passed  c l o s e  t o  S a t u r n  and  t h e n  i t  f o l l o r e d  an  
CSC.PI t r a j e c t o r y  I r o m  t h e  s o l a r  sys tem . l h e  s p a c e c r a f t  us1 
2.9 I (9.5 11) l o n g  and c o n t a i n r d  1 2.14-rn (9 - f t )  d i a m e t e r  
h i g h - g a i n  an tenna  o f  aluminum honeycoeb s r n d r i r h  a a t e r i a l  who le  
f s s d  1.1 t o p p e d  r i t h  a mc6ium-pain antenna. A lor-gain. 
omn id i r cc t i on .1  a n t e n n a  1.1 mounted be low t h e  h i g h - g a i n  d i s h .  
I t  c o n t a i n e d  t i 0  nuclear  e l e c t r i c - p o i e r  g m e r a t o r l .  wh ich  
g r n e r a t r d  1 4 4  Y a t  J u p i t e r ,  but d e c i e a s e d  t o  100  Y a t  S a t u r n .  
There  y e r e  t h r e e  re f . rcnre  s.nsOrs: a st., ( C a r o p u l )  sensor.  
and two  sun s ~ n s o r i .  A t t i t u d e  p o s i t i o n  could  be c a l c u l a t e d  
f r o m  t h e  r e f e r e n c e  d i r e c t i o n  t o  t h e  e a r t h  and t h e  sun. r i t h  t h e  
knorn d i r e c t i o n  t o  C a n o p u s  a 1  backup. P i o n e e r  11's s t a r  sen lor  
g a i n  and t h r e s h o l d  s e t t i n g s  "ere  s c d i f i r d .  based  on .xperi.nre 
g a i n e d  f r o m  t h e  s . t t i ngs  used  on P i o n e e r  10 .  T h r e e  p a i r s  O f  
r o c k e t  t h r u s t e r s  p r o w i d c d  s p i n - a x i s  c o n t r o l  ( a t  4 - 8  rpm) and 
change o f  t h e  s p a c e c ~ a f t  v r l o c l t y .  l h e  t h r u s t e r 1  c o u l d  be 
e i t h e r  f i l e d  s t e a d i l y  o r  p u l s r d ,  by  command. Co.munirat ionr 
uerc  m a i n t a i n e d  v i a  t h e  o m i d i r c c t i o n . 1  and medium-gain 
antennas. w h i c h  o p e r a t e d  t o g e t h e r .  connec ted  t o  on. r e c e i v e r ,  
r h i l r  t h e  h i g h - g a i r  an tenna  w a s  r e n n e c t c d  t o  t h e  o t h e r  
r e c e i v e r .  The recCiv.rs could be i n t e r c h a n g e d  by command. 110 
r a d i o  t r a n s n i t t e r s r  c o u p l e d  t o  t u 0  t r a v e l i n g  wave t u b e  
m p l i l i c r s r  p r o d u c e d  8 Y power each i n  S-band. Commun ica t i on  
u p l i n k  ( e a r t h  t C  s p a c e c r a f t )  o p e r a t e d  a t  2111 M H z r  and d o w n l i n k  
l s p a c e c r a l t  t o  e a r t h )  a t  2292 I H z .  A t  JYD~~CI'S d i s t a n c e .  
r o u n d - t r i p  r o m m u n i r r t i o n  t i l t  t o o k  9 2  .in. D a t a  " e r e  r e c e i v e d  
a t  t h e  D e e p  S p a c e  Network (OS*) .  The sp.cecraf t  was 
t ~ m p r I . t ~ r e - r O n t 1 0 l l ~ d  t o  b e t w e e n  -23 and +$(I deg  c ( - 1 0  t o  
* l o o  deg  F). A n  a d d i t i o n a l  e x p e r i m e n t -  l o w - s m s i t i w i t y  
f l u x g a t e  magne tomete r r  was added t o  t h e  P i o n e e r  11 pay load .  
I n s t r u m e n t s  s f u d i e c  t h e  I n t e r p l a n r t * r y  and pl.net.r)r m a p n e t i r  
f i e l d s ;  so la ,  r i n d  p i o p e r t i e s ;  cosmic rays; t r m a i t i o n  r e g i o n  
o f  t h e  h.1ioaph.i.; n e u t r a l  h y d r o g e n  abundance; d i s t r i b u t i o n .  
s i ze .  mass. f l u x ,  and V C I o c i t y  o f  d u s t  p . r t i i l e s ;  J o v i a n  
a b r o r a ~ ;  J o v i a n  r a d i o  uaves; t h e  a tmosphere1  o f  p l a n e t s  and 
s a t e l l i t e s ;  and t h e  r u r f a c r r  o f  J u p i t e r ,  Saturn,  and IO. o f  
t h e i r  s a t e l l i t e s .  I n s t r u m r n t r  c a r r i e d  t o r  t h e s e  e x p e r i m e n t s  
"Itt mnlQ"cto.rt.r. p1.s a n a l y z . r  ( f o r  SOL., r i n d ) .  
rharg.d-p.rtic1. d r t e c t o r .  i o n i z i n g  d C t t C t O l #  non-im.plng 
t e l e s c o p e s  r i t h  o r e r l m p p i n g  f i e l d s  01 v i e r  t o  d e t e c t  r u n l l g h t  
r e f l e c t e d  f r o m  p a s s i n g  m r t e o r o i d s .  l e a l e d  pressurized r r l l l  o f  
a r g o n  and n i t r o o e r  5.1 f o r  measur inp  c e n r t r a t i o n  c f  m r t r o r o i a r .  
UV p h o t o * * t e r .  I R  r.diOmeterr and an i m a g i n g  photopoI.ri.eter. 
wh ich  p r o d u c e d  p h o t o g r a p h s  and measured t h e  p o l a r i z a t i o n .  
F u r t h e r  s c i e n t i f i c  i n f o r m a t i o n  w a s  O b t a i n e d  from ce l . s t l a l  
mechan ics  and  o ~ c ~ l t a t i ~ n  phenomena. T h i s  a p a c e c r a f t r  l i k e  
P i o n e e r  10. c o n t a i n s  p l a g u e  t h a t  has a drawing  d e p i c t i n g  m a n r  
romanr and t h e  l o r . t i o n  01 t h e  sun and e a r t h  i n  t h e  g a l n a y .  
P i o n e e r  11 was 3 6 r 8 O O  km f ro .  J u p i t e r  d u r i n g  i t s  c l o s e i t  
approach. December 4. 1 9 1 4 ,  t o  w i t h i n  431000 km o f  i t s  c l o u d  
t o p i .  I t  passed b y  S a t u r n  O n  Lug. 5 ,  1 9 7 9  a t  a d i s t a n c e  o f  
21.+00 k m  l rom S a t v r n ' s  r l o u d  tops. ............................................................. 
S P A C E C R A F T  COMMON N A M E -  V O l A ( r E R  I 
L L T E R N A T E  N A R E S -  M A R I N E R  J U P I T E R l S A T U R N  A. OUTER P L A N E T S  A 
M A R I N E R  171. M J S  111 
1 0 3 2 1  
NSSDC I D -  1 1 - 0 8 4 A  
L A U N C H  D A T E -  0 9 1 0 5 1 1 7  Y E I G H T -  1 0 0 .  1 6  
I A U N C H  S I T E -  CAPE CANAVERAL.  U N I l E D  S T A T E S  
L A U N C H  V E H I C L E -  T I T A N  
. P O N S O R I N G  C O U N T R Y I A G E N C Y  
U N I T E 0  S T A T E S  N A S A - O S S A  
I N I T I A L  O R B l T  P A R A I E T E R S  
O R B I T  1 l P L -  SAlURN F L Y B Y  
P E R S O N N E L  
cn - J.R. CASANIINLI) N A S A - J P L  
P S  - E.C. S T O N E  C A L I F  I N S 1  O F  I E C H  
nnirr o E s c a i p i i o u  
The o r e r a 1 1  o b j r r t l r e s  o f  V O U g e r  u r r e  t o  conduct 
e x P l o r a t o r y  i n v e s t i g a t i o n s  o f  t h e  plan.tary sys tems  of  J u p l t r r  
and S a t u r n  and o f  t h e  i n t + r o l a n e t a r y  m r d l u a  Out t o  S a t u r n .  
P r i m a r y  emshas is  was p l a c e d  on C O I P a r a t l w e  s t u d i e s  o f  t h e s e  two 
P l m r t a r y  i y s t r m s  b y  o b t a i n i n g  (1) measur.mmts o f  t h e  
rnwironm.nt. a t m ~ s p h r r ~ ~  and body  s h a , a c t e r I s t l c s  o f  thr 
P l * n * t r  and t h r  s a t e l l i t e s  o f  r a c h  p l a n e t .  (2 )  s t u d l e a  of t h e  
n a t u r e  o f  t h r  r i n g s  o f  Saturn.  and ( 3 )  e s p t o r a t i o n  o f  t h e  
I n t c r p l m e t . r y  (or  i n t e r s t e l l a r )  mbdium a t  i n c r e a s i n g  distanc.r  
f 1 0 m  t h e  sur.  Thsse o b j e c t i u a s  were a t t a l n e d  b y  using a 
w a r l e t y  o f  i n l t r u m e n t s  and mmthods i n c l u d i n g  Imaging. a 
c o h e r e n t  5 -  and  X-band R F  r e c e i v e r ,  an i n f r a r e d  i n t . r f t r O m e t r r  
and rad iomete r ,  uw s p e c t r o m e t e r .  t1ung.t. m a g n r t o m r t r r s .  
Far.d.y c u p s .  a c h a l g e d - p . r t i c l e  an.lyzer. plasm. d e t e c t o r .  
PLaa.a-u.re r a d i o  r e t r i r r r r  c O l l l ~ - r a Y  t e l e s c o p ~ s ~  
photopoI.r imeter,  and  a s w r p - f r 8 q u . n ~ ~  r a d i o  rece1v.r. 
UoYagcr 1 h a d  i t s  c l o s c s t  .nrount.r r l t h  Jup i te r  o n  March  SI  
1979. and r l t h  S a t u r n  on November 12. 1980. ............................................................. 
S P I C E C R A F T  COMMON N A M E -  Y O l L G E R  2 
A L T E R N A T E  N A M E S -  M A R I N E R  J U P l T E R I S A l U R N  8 .  OUTER P L A N E l S  B 
M A R I N E R  1 7 6 .  I J S  1 7 8  
1 0 2 1 1  
NSSDC I D -  1 1 - O l b A  
L A U N C H  D A T E -  0 8 1 2 0 1 7 1  Y E I G H T -  100. 16 
L A U N C H  S I l E -  C A P E  CANAVERAL,  U N I I E D  S T A l f S  
L A U N C H  Y E H I C L E -  T l I A N  
S P O N S O R I N G  C O U N l R l I I G E N C I  
U N I T E D  S T A T E S  N A S A - O S S A  
I N l I l A L  O R B I T  P A R L I I E T E R S  
O R B I T  T Y P E -  SATUFIN F L Y B Y  
P E R S O N N E L  
N A S A - d P L  PM - J.R. C A S A N I ( N L A )  
P S  - E.C. S T O N E  C A L Z F  I N S 1  OF T E C H  
B R I E F  D E S C R I P T I O N  
The O r r r a l l  o b j e c t i v e 1  o f  Woyaa.r 2 Mere t o  c o n d u c t  
C x P I O r a t o r y  i n v * s t i g . t i o n s  o f  t h e  p l a n e t a r y  e y s t t m s  o f  J u p i t e r .  
Saturn.  Uranus. and Neptune. and o f  t h e  i n t e r p l a n e t a r y  medium. 
P r i m a i y  emphas is  "as p l a c r d  on c o m p a r a t l u e  s t u d i r s  of thrs.  
P l a n e t a v y  sys tems  by  o b t a i n i n g  (1) m.asurements o f  t h e  
env+ronmcnt.  .t.Osph.re. and b o d y  c h a r a c t e r i s t i c s  O f  t h e  
p l a n e t s  and one o r  more of t h e  s a t r l l i t e s  o f  each P l a n e t .  ( 2 )  
s t u d i e s  o f  t h e  natur. o f  t h e  r i n g s  o f  S a t u r n  and Uranul.  and 
( 3 )  e r v l o r . t i o n  o f  t h e  int . rp l .n.hry ( o r  i n t e r s t e l l a r )  ..diu. 
a t  i n C r t a S l n g  d i l t anc .1  fro. th. sun. These o b j e c t i v e s  Were 
o e t  using a v a r i e t y  o f  i n s t r u m e n t s  and methods i n e l u d i n g  
iwaging. a c o h e r e n t  s- m d  X-band R f  r r c s i v r r .  an In  
i n t ~ r f e r O m e t e r  and rad iomete r .  a UV l p e c t r ~ m e t e r .  f l u x g a t e  
mwne to ie t . r s r  Fa raday  cups. c h a r g e d - p a r t i c l r  ana1yz.r. 
p lasma d e t e c t o r ,  p l a ~ . a - ~ ~ e  r a d i o  r c c * i r r r r  cosmic-cay 
tCl.sCOP.1~ p h o t O p o l a P i m e t e r r  and  a 1I.ep-fvequency r a d i o  
r e c e i v e r .  J u p i t e r  r l o r c  r n r o u n t e r  "as a r h l c v e d  on J u l y  9. 
19191 and S a t w n  on Augus t  5. 1981. 
~WvEmnOws 
I M A G X M G  
P I  - T .  G f H R E L S  
0 1  - 0.1 .  C O F F E E N  
01 - J. H A M E E N - A N T T I L A  
01 - C.E. K E N K N I G H T  
01 - R.F. HUMMEIl 
0 1  - 11.6. TOMASXO 
01 - Y. S Y I N D E L L  
U OF A R l Z O N A  
N A S A - G I  IS 
U OF A R I Z O N A  
U O f  A R I Z O N A  
S A N l A  0 A l k A R A  R E S  CTR 
U O F  A R I Z O N A  
U OF A R I Z O N A  
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I k V E S T 1 6 A T l O N  N A M f -  I M A 6 1 N G  
nssoc ID- T T - O ~ ~ A - O ~  I N V E S T I G A T I V E  P R O G R A I  
CODE E L - 4 / C O - O P r  S C I f N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
M E I E O R O L 0 6 Y  
P L A N E l A R Y  A T I O S P H E R E S  
P L A N E T C L O G 1  
A T M O S P H E R I C  P H Y S I C S  
P E R S O N N E L  
TL - B.A. 
O T  - L A .  
I M  - 6.A. 
1M - A . F .  
T I  - S.E. 
T I  - I.E. 
T I  - G.E. 
I M  - 1. 
T U  - c. 
111 - W.E. 
111 - T.V. 
TM - H .  




D A N I E L S O N  
D A V I E S  
HUNT 
O U E N  
SAGAN 
S U O I I  
JOHWSON 
I A S U R S U I  
U O F  A R I Z O N A  
US S E O L O G I C A L  S U R W E I  
NASA H E A D P U A R T E R S  
S A 0  
C A L I F  I N S T  O F  T E C H  
RANb COUP 
U C O L L E G E  LONDON 
S T A T E  U OF N E Y  Y O R K  
C O R N E L L  U 
U OF d1SCONS1M 
MA SA-J P L  
US 6 f O L O G l C A L  S U R V E I  
B R I E F  D E S C R I P T I O N  
The p h o t o g r a p h i t  cxpcri..nt u s r d  1 t i O - c * . r r a  systr . .  
based on t h e  M a r i n r r  10 system. T h t r  system i n c l u d e d  on* 
narrow-angle.  l o n g - f o c a l - l e n g t h  caa.ra and one wide-angle.  
s h o r t - t o c a l - l r n p t h  camera. The ma.i.u. r i r o l u t i o n  a c h i r v a b l .  
d i p e n d e d  On t h e  a c t u a l  t r a j e c t o r y  on t h i s  a u l t i - c n c o u n t r r  
m i s s i o n r  b u t  t h e  r e s o l u t i o n  was a s  h i g h  a s  0.5 t o  1.0 k m  On t h r  
r l o r e s t  .ppIO.ch~S 15 s0.C o b j e c t s .  L t  J u p i t e r  a66 Saturn.  t h e  
r r s o l u t i o n  .as b a t t e r  t h a n  20 k m  and I t m r  , e l p = C t l W e ~ Y -  I h e  
o b j e c t i v r s  01 t h e  r i p i i i m e n t  were t o  photogwaph Q l O b a I  m o t i o n s  
and . loud d i s t r i b u t $ o n r  on J ~ p i 1 - l  and S i t u r n r  gross d y n s m i r a l  
~ r o p e r t i . s r  zonal r o t a t i o n .  o r i e r t a t i o n  01 s p i n  ax is .  z o n a l  
shear. v r r t i c . 1  shear, f l o r  i n s t a b i l i t i r . .  S D O ~ S .  and sp.ct,~m 
of s c a l e  ot a t - o s c h r r i c  motions i n  ti.. and space. A d d i t i o n a l  
o b j e c t i v e s  i n c l u d e d  t h e  s t u d y  01 t h e  eode ot rel.ase 01 
i n t e r n a l  r n r r g ,  f l L x  ( s e a r c h  t o r  r r r v r c t i o n  c e l l s  and r o l l s ) .  
s t u d y  O f  gVOuth, d i s s i p a t i o n .  morphology, and r c r t i r . 1  
s t r u c t u r e  o f  c l o u d  ~o.ple..t, gross  o p t i c a l  pro pet tie^, g l o b a l  
a r d  l o c a l i l t d  s c a t t i r i n g  t u n c t i o n  i n  t h e  v i s i b l e  spectru.r 
p o l a r i m e t r y r  n a t ~ r e  01 C h r O r O p h C t ~ s  ( t h e i r  s t r u C t u I I  and 
derelop.ent). and h i g h  r e s o l u t i o n  01 t h e  6rt.t Red Soot.  The 
o b j e c t i v e s  01 t h e  s ~ t ~ l l i t e  e n c o u n t e r s  i n c l u d e d  t h e  t o l l O r i n g :  
11) g r o s s  c h a r a c t ~ r i s t i c s  t s i z r .  s b a p r .  r o t a t i e n .  s p i n  a s i s .  
caltOgr.phYr i l p c 0 l . d  ephr.Crides and marrrrr) (21  geo logy  
( m a j a r  p h y s i o g r a p h i c  p r ~ ~ i n c ~ ~ ,  i .F lc t  and ~ o l c a n i c  t e a t u r e r r  
l t n c m c n t r r  polar  Z W S .  e r o s i o n  piocessesr  and l o r -  and 
h i g h - d r n s i t y  s a t e l l i t e  ~ ~ . p a r a t i i e  s t u d i e s .  d e t e c t i o n  ol 
a t m o t p h e r e s r  t r O s t s r  and 1l.b s t r a t i t i c a t i o n  ot a r i o s o l s , )  ( 3 1  
s u r f a c e  properties l ~ 0 1 0 r i . e t r y .  s c a t t * i i n g  t u n r t i o n .  n a t u r e  ot 
b r i g h t n e s s  v a r i a t i c n .  and search f c r  n e r  s . t e l l i t e i . )  S t u d i e s  
o f  S a t u r n ’ s  r i n g s  i n c l u d e d :  I11 r e s o l u t i o n  o f  i n d i v i d u a l  r i n g  
C O . P O ~ ~ ~ ~ S  o r clumps ot m a t e r i a l .  ( 2 )  v e r t i c a l  and r a d i a l  
d i s t r i b u t i o n  c t  m a t e r i a l  a t  v e r y  h i g h  r r s o l u t i o n r  (31 
scattering f u n c t i o n .  ( 4 1  c o a r s e  p~(ar i . . t iy ,  (51  o e r u l t . t i o n  - 
o c t i c a l  depth. ana 161 d i s t i n g u i s h i n g  d i t t e r e n t  t y p e s  ot 
m a t e r i a l  i n  t h e  r i n g s .  O t h e r  o b j e c t i v e s  I C I ~  t o  s e a r c h  tor n r r  
c o m t t l .  a s t e r o i d s ,  and t a r g e t s  Of ODpOrtYni ty .  
---_--- vOY&GER 2, S(l lTH--------- - -”-------- - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  NAME-  I M A G I N G  
NSSDC ID- 17-076A-01 I N V E S T I G A T I V E  VROGRAM 
CODE E L - 4 .  S C I E N C f  
I N W E S I I G A T I O N  D I S C l P L I N E ( S 1  
METE OROLOG Y 
P L A N E T A R T  ATMOSPHERES 
P L A N E T O L O 6 V  
PERSONNEL 
1L - 8.1. S U I T M  U O F  A R I Z O N A  
DT - L A .  SODERBLOM 
T I  - 6.A. B R l t 6 S  N A S A  h E A D P U A R T E R S  
T I  - A.F. C O O K  S A 0  
T I  - 6.t. D A l l E L S O N  C A L I F  I N S T  O F  I E C H  
Ill - M.E. D A V I E S  RAND COUP 
TM - 6.E. H U N T  U C O L L E G E  LONDON 
T I  - 1. OUEN S T A T E  U O F  N E U  Y O R K  
TM - I:. S A G A N  CORNELL U 
T I  - I.V. JOHNSON N A S A - J P L  
T I  - H. I A S U R S K l  US G E O L O G I C A L  S U R V E Y  
U S  G E O L O G I C A L  S U R V E T  
II - Y.L.  S U O I l  u OF u s c o n s i n  
6 R l E F  O E S C R I P T I O N  
The p h o t o g r a p h i c  rXPI I1mCnt  Used 1 tWO-C..CI. S Y S t * m r  
based on t h e  n a r i n e r  10 system. T h i s  system i n c l u d e d  One 
narror-.nglcr long- toc.1- length camera and one r i d e - a n g l e .  
s h o r t - f o c a l - l e n g t h  ca.er.. The ..zimum r ~ s o l u t i o n  a c h i e v a b l e  
o * c e n d r d  gl..tly On t h e  a c t u a l  t r a j e c t o r y  On t h i s  
m u l t i - e n c o u n t e r  m i s s i o n .  b u t  uas as  h i g h  as 0.5 10 1.0 k m  on 
t h e  c 1 0 s ~ s t  IPPIO.C~I t o  s0.r o b j e c t s .  A I  J u p i t e r  and Sa tu rn ,  
t h e  r e s o l u t i o n  t h a t  11% a c h i e v e d  11s b e t t e r  t h a n  2 1  k> and 5 
k m ,  r e s p e c t i . r l y .  The o b j c r t i + e s  o f  t h e  ..peri.-nt l e l e  t o  
~ h o t a g r a p h  g l o b a l  m o t i o n s  and c l o u d  d i s t r i b u t i o n s  on J u p i t e r .  
saturn.  ufanus. and Nrptunc. g ~ o s s  d y n a e i c a l  p r o p e r t i e s .  zona l  
r o t a t i o n ,  o r i r n t a t i o n  ot sp5n a x i s ,  zona l  shear .  r * r t i c a l  
s h t a r .  tlor i n s t a b i l i t i r i .  SpOtSr and s p r c t r u m  ot s c a l e  o f  
.t.Osph=ric m o t i o n s  i n  t i m e  and space.  A d d i t i o n a l  0 b ) C C t i Y e s  
i n c l u d e d  t h e  s t u d y  Ot t h e  mode O f  I e I r a s C  01 i n t e r n a l  energy 
f l u x  ( s r a r t h  f o r  r o n r e r t i o n  c e l l s  and r o l l s l .  s t u d y  of growth. 
d i s s i p a t i o n r  .OrphOlOgy. and v r r t i c . 1  S t * u C t U I I  O t  c l o u d  
r o m p l c r c s ,  g r o s s  o p t i c a l  D r O p S r t i r S l  g l o b a l  and l o c a l i i c d  
s c a t t e r i n g  t L n c t i O n  i n  t h e  v i s i b l e   spectrum^ p o l a r i m e t r y .  
n a t u r e  o f  c h r o m o p h o ~ e s  ( t h e i r  s t r u c t ~ e ~  and dCV~LOp.tnt1. and 
h i g h  ~ e s o l u t i o n  ot t h e  G r e a t  Red S p o t .  The o b j e r t i r c r  o f  t h e  
~ a t e l l i t e  e n c o u n t e r s  i n c l u d e d  I 1 1  9101s c h * r a c t e r i s t i c s  ( s i z e .  
shape,  r o t a t i o n .  S p i n  an is ,  c a r t O 9 l a p h y .  i m p r o v e d  *ohe..lidel 
and .asses;> 121 geo1ogy I m a ~ o r  ph,siogr.phic p r o v i n c e s ,  i m p a c t  
and uolranir f r a t u r e s .  l ineaments.  p o l a r  caps. e r o s i o n  
C I O C I I S C S .  .pa l o r -  and h i g h - d e n s i t y  s a t e l l i t e  co.uar.tiv* 
s t u d i e s ,  d e t e c t i o n  of atmosphe,esr f r o r t r s  and l i m b  
s t r a t i f i c a t i o n  01 ~ r r o r o l s i l  and ( 3 )  s u r t a c c  p r o p e r t i e s  
I c o l o i i m c t r y .  s c a t t e r i n g  t u n c t i o n .  n a t u r e  o f  b r i g h t n r s s  
r.ri.tion. a n c  s e a r c h  t a r  nrr s a t ~ l l i t c s . 1  S t u d i e s  ot Saturn‘s 
r i n g s  i e r t  c a r r i e d  o u t  and r i l l  b e  t o r  U r a n u s .  r i n g s .  
O b j e r t i r r s  i n c l u d e d  (11 r e s o l u t i o n  ot i n d i v i d u a l  r i n g  
co.ponents ot c lumps o t  m a t r r i a l i  ( 2 )  v e i t i c . 1  and radl.1 
d i s t r i b u t i o n  ot m a t e r i a l  a t  s c l y  h i g h  l C I O L U t i o n i  ( 3 )  
s c a t t e r i n g  t u n r t i o n i  ( 4 )  co.,se p o l a t i . c t r y ;  ( 5 1  o c c u l t a t i o n  - 
O p t i c a l  depth;  and I 6 1  d i s t i n g u i s h i n g  d i t t t r e n t  t y p e s  o f  
. a t e r i a l  i n  t h e  r i n g s .  o t h e r  O b j r t t i v t s  I C I ~  t o  s e a r c h  t o r  new 
co.*ts. . s t e r o i d s .  ana t a r g e t s  ot o p v o i t u n i t y .  
P A R l l C L f S  AND F I E L D S  
__--_-_ P I O N E E R  11, uoLFE--‘-‘--------------------------------- 
I k V E S T l G A T I O N  NAME-  P L A S M A  
NSSOC I D -  73-0191-15 l N V E S T I G A T l V E  P R O G R A I  
CODE EL-+ /CG-OP.  S C I E N C E  
I N V E S I I G A T I O N  O I S C I P L l N E ( S )  
S P A C E  P L A S M A S  
P A R T I C L E S  AND F I E L D S  
?ERSONNEL 
P I  - J.H. U O L F E  N A S A - A R C  
0 1  - L.A. FRANK U O F  I O Y A  
0 1  - R. L U S T  M P I - H E A D O U A R T E L S  
01 - D.S. I N l R l L I G A l O R  U O F  S O U T H E R N  C A L I F  
01 - V . T .  L A V I E N I S E F F ~ N L A I  NAS1-ARC 
0 1  - 1 . 1 .  S I I T H  N O A A - S E L  
01 - F.L.  S C A R F  T R Y  S Y S T E M S  GROUP 
C I  - H.R. C O L L L R D  N A S A - A R C  
0 1  - U.C. FELOMAN L O S  A L A I O S  NAT L A O  
01 - D.D. M C K I B O I N  NASA -ARC 
O R l E F  D E S C R I P T I O N  
The i n s t r u m e n t  c o n s i s t e d  ot o u a l  90-deg qUadr isphCi icz.1 
~ I ~ c t r ~ s t a t i ~  a n a ( y i c r r r  one r i t h  26 i n d i v i d u a l  p a r t i c l e  
d e t t c t o r s  ~ P C  t h e  O t h e r  r i t h  5 c u r r r n t  r o l l a c t o r s .  I h e  system 
“as c a p a b l e  ot me.ruring i n c i d e n t  plasma d i s t r i b u t i o n  
para.~te,s 01-1 t h e  energy  range  0.1 t o  18 k c V  + O r  plOtOnS and 
a p p r o x i m a t e l y  1-500 eV tor e l e c t r o n s .  The h i g h - r e s o l u t i o n  
an.ly2er r i t h  a C o n s t a n t  O f  9 L e V I P  per  k V  .DOl i rd  t o  the 
p l a t e s .  had mean p l a t .  r a d i u s  Ot 9 CI and s c u a r l t i o n  Of 0.5 
cm. T h i s  a n a l y z e r  11s u s e d  t o  I C a s u I e  i o n s  o n l y ,  and had 26 
ch.nnr l t rOns mounted an  t h e  r c l i C i r c u 1 . r  e n i t  t O  t h e  a n a l y z e r .  
Vhe a p e r t u r e  p o i n t e d  t h r o u g h  .l id- S l i t  i n  t h e  bask Of t h e  
sp.cecrat t  h i g h - g a i n  a n t e n n a  r i t l r c t o r  and p o i n t e d  a l o n g  t h e  
s p i n  e x i s  t o w a r d  t h e  e a r t h  (and ther.for. t h e  sun). The edgrs 
01 t h e  bntenn. r . t l e r t o r  L i m i t e d  t h e  v i r w i n g  o f  t h e  i n s t r u m t n t  
t o  13 deg r i t h  r t s p e c t  t o  t h r  # p i n  a x i s .  The c h a n n e l t r c n s  
c o v e r r d  a range o f  p l u s  0 ,  minus 5 1  del .  Tech ch.nn.ltron near 
t h r  c e n t e r  cOw.red 3 drg and aDorOx4rnatelv 8 drg near t h e  S d g t s  
o f  t h e  a n a l y z e r .  The a n g u l a r  v i d t h  perpmnalrular t o  t h e  l c n g  
angulbr r i d t h  was a b o u t  2 dog. In h a l f  t h e  p l n  p e r i o d  t h e  
r h o l e  Cone 0 1  h a l f - a n g l e  5 1  dog c e n t e r e d  on t h t  sun "as s w g t  
O u t .  A mcdium-cn=rpy a n a l y z e r  i i t h  mean r a d i u s  01 12 I. and 
a 1 c m  p l a t e  s e p a r a t i o n  ( c o n s t a n t  r t  6 L e v 1 0  p e r  k v  a p p l i e d )  
was u r d  t o  d e t e c t  b o t h  i o n s  and e l e c t r o n s .  l h e  d e t e c t o r s  *ere 
f i u t  flat-surtace rurtrnt c o I l . c t o r s .  l h e  t h r e e  center 
c o l l e c t o r s  each c o l e r t d  I5 de0 and c c v e r e d  t h e  anpu1.r range o f  
p l u s  or minus 22.5 deg fro.  t h e  s p i n  a x i s .  The two o u t s i d e  
r o l l c c t D r s  had a n  a n g u l a r  r i d t h  o f  41.5 d s g  and .IS,. locb1.d b t  
p l u s  c r  minus 46.21 0.g fro.  t h e  c e n t e r  o f  t h t  analy1.r. There 
was a v a r i t t y  o f  p o s s i b l e  o p e r a t i n g  modes for t b e  e.mtr iment i  
h O u * v t r ~  t h e  p r i n c i p a l  aade u t i l i z * d  d u r i n g  t h e  e n c o u n t e r  phase 
1.9 on. i n  w h i c h  t h e  a n a l y l e r  p l a t .  p o t t n t i a l  was s t e p p e d  
t h r o u g h  i t s  rangt  e i e r y  o n e - h a l f  r e ~ c I u t i o n  o f  t h e  s p b < e c r a f t r  
and a l l  c u r r e n t  c o l l e c t o r s  o r  c h a n n e l t r a n s  were r t a d  o u t  a t  t h e  
Peak f l u s  r o l l  angle. T h e  h i g h  and medium r e s o l u t i o n  analyrrrs 
~ ~ * r . t c d  i n d e F e n d i r t l y .  IC a cress check C c t r e e n  t h e s e  
m a l y r e r s  was p o s s i b l e .  The dynamic range t o r  t h e  p a r t i c l e  
f l u x e s  # a s  tram 1.OEt2 t o  3 . O E t 9 l r q  Cm s and t h e  c r o t o n  
t e m p e r a t u r e  down t o  2.OE13 d t g  X c o u l d  b r  a s c e r t a i n e d .  Data  
i n c l u d e  t h e  i n t t r p l . n e t a r y  r e g i o n .  
__----_ P I O N E E R  11, A C u N A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T l O N  N A M E -  J O V I A N  M A O N E T I C  f l E L 0  
NSSDC I D -  7 3 - 0 1 9 1 - 1 4  I N V E  S l I G A T l V E  PROGRAM 
CODE EL-+, S C I E N C E  
I N V E S T 1 6 A T l O N  D I S C I P L I N E ( S )  
I A 6 N E T O S P H E R I C  P I I l S I C S  
P L A N E T A R V  MAGNETLC F I E L D  
P E R S O N N E L  
P I  - M.H. ACUNA 
01 - N.F. NESS NASA-GSFC N A S A - 6 S f  C 
B R 1 E f  D E S C R I P T I O N  
T h i s  i n s t r u m e n t r  d e s i g n e d  t o  measur. t h e  Jor lan and 
S a t u r n i a n  m a g n e t i c  f i e l d ,  c c r r i s t e c  c t  a s i n g l e - r a n g e  t r i a x i a l  
t l u a g a t e  magnetometer sensor  and a s s o c i a t t d  e l e c t r o n i c s  c.pablt 
o t  m e a s u r i n g  f i e l d s  from l . E - 6  t o  1.E-3 T (0.01 t o  1 0  q.uss1 
along t a c h  o r t h o g c r i l  a s i s .  Use O t  1 0 - b i t  A - t o - D  c o n v c r t c r  
yi.lded a q u a n t i z a t i o n  s t e p  l i m  c t  minus t o  p l u s  600 nT for 
f i e l d s  l e s s  t h a n  2.E-4 1. I n s t m t a n e o u s  v i c t o r  measure.enti 
w i r e  mad. once r v t r y  t h r e e  r e v o l u t i o n s  o f  t h r  spacecr.f t  (36 S I  
and t r a n s m i t t e a  t o  t h e  ground b i t h  no f u r t h e r  onbcara 
p r o c e s s i n g .  More i n s t r u n r n t b l  d e t a i l s  .IC g i v e n  i n  Sp. Sci .  
Instrum.. Y .  1. p.  117. 1975. P r i n c i p a l  J o v i a n  1 c i . n t i f i c  
r e s u l t s  can b e  f o v r r  i n  J .  Gecphys.  Ues.. Y. 81, G. 2 9 1 1 .  1976. 
------- P l O N E E R  11, V A N  ALLEN-- - - - - - - - - - - - - - - - - - - - - - - - - ' - - - - - - - -  
I N V E S T 1 G A T I O N  N I N E -  J O V I A N  CHARGED P A R T I C L E S  
NSSDC I D -  7 3 - 0 1 9 1 - 1 1  
P E R S O N N E L  
P I  - 1.1. V A N  A L L E N  
I N V E S T I G A T I V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
I N V E S l l G A T l O N  D l S C l P L I N L ( S )  
P A R T I C L E S  AND f l E L D S  
N A G N E T O S P H E R I C  P H l S l C S  
u O f  I O Y A  
B R l E f  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  u s e d  I ~ Y C I I  m i n i a t u r e  G e i g e r  t u b e s  i n  
t h r e e  a r r a y s  t o  I C ~ S U I C  p r o t o n  and e l e c t r o n  f 1 u . e ~  n e a r  J u p i t e r  
a r a  sasurn .  ~ e t e i t o r  ~ r s u p i n g s  " e r e  .I ~ S L I O I S :  (1) 
t h r e t - e l e m t n t  I A r  8 1  and C )  d i f f r r r n t i a l l y  s h i r l d r d  t c l ~ s c o p c .  
Tub. c was s h i e l d e d  O m n i d i r e c t i o n a l l y  and was Used f o r  
b a c k g r o u n d  s u b t r a c t i o n  t o  p r o w i d e  r a t e s  s u c h  as  A - C  <S t o  2 1  
M e V  e l c r t r o n s  and  3 0  t o  71.5  M e V  y r c t o n s )  and 8 - C  (0.55 t o  21  
MeV t l s c t r o n s  and 6.6 t o  77.5 n c V  p r o t o n s l ;  ( 2 1  b t h r r . - t L e a * n t  
t r i a n g u l a r  b r r a y r  e a c h  r l c m c n t  r e s p o n d i n g  t o  e l t c t r o n r  above 3 1  
R e v  and p r o t o n s  .Cove 77.5  MeV; and (3)  a t h i n - r i n d o r  t u b t  (GI 
r i t h  9 O ~ d - D l a t r d  C l b O l  *I t h e  e n t r a n c e  . P @ r t u r e  t o  I d a i t  
s c a t t e e e d  r l c r t r o r r  above 0.06  M e V  r h i l e  d i s c r i m i n a t i n g  
s t r o n g l y  a g a i n s t  p r o t o n s .  F o r  a d e s c r i p t i o n  o f  t h t  s i m i l a r  
e n p e r i m e n t  an P i c r c e r  10. see w a r  A l l e n  e t  a1.r  J. G e c p h y i .  
Res., u. 19. p .  3 3 9 5 .  1 9 7 4 .  E a r l y  r e s u l t s  a r e  g i v e n  i n  
St i tnCe.  Y.  188. 0 .  459. 1915. 0.1. i n c l u d e  t h e  in terp l .n t ta .y  
r e g i o n .  
- - -_ -- - P I O N E E R  11, ICDONALD---------- - - - - - - - - - - - - - - - - - - - - - - -"-  
I N V E S T l G A T l O N  N A M E -  C O S M l C - R A Y  S P E C T R A  
NSSDC I D -  1 3 - 0 1 9 A - 1 2  INVESTIGATIVE PROSRAN 
CODE E L - + l C O - O P I  S C I E N C E  
I N V E S T l G A T l O N  D 1st  I P L l M E  ( S I  
P A R T I L L I S  A N D  F I E L D S  
C O S M I C  R A Y S  
PERSOWNEL 
P I  - F.B.  I C D O W A L D  
01 - 1.6. I C C R A C K L N  
01 - Y.R.  Y E B B E I  
01 - E.C. R O E L O F  
0 1  - B.J. l E I 6 A R D t N  
01 - J.H. T R A I N O I  
Y A S A d S F C  
C S I R O  
U O F  WEY I I A M P S H I R E  
A P P L I E O  P H I S I C S  LAB 
NASA-6SFC 
N A S A - C S F  C 
L  . .  .-. 
NSSDC I D -  7 3 - 0 1 9 1 - 0 5  
P E R S O N N E L  
P I  - R.Y. FlLLlUS 
01 - L.E. M C l L Y A I N  
B R 1 E f  D E S C R I P T I D L  
T h i s  r x p r r i m n t  
I N V E S T I S A T I V E  PROGRAW 
CODE EL-4, S C I L N C f  
I N V E S T I G A T I O N  D I S C I P L I N E ( S 1  
P A R T I C L E S  AND F I E L D S  
I A G N E T O S P H E R I C  P H I S I C S  
P L A N E  T O L O 6 1  
U OF CALIF. S A Y  D I E G O  
U OF C A L I F .  S A N  D I E 6 0  
r o n s i s t d  o f  bn arrav o f  f i v e  o a r t i o l e  
d e t s c t o i s  " i t h  e l * c t r o n  t h r e s h o l d s  i n  t h e  ,&e - 0 1  t o  35 W * V  
and p r o t o n  t h r e s h o l d s  i n  t h e  r a n o r  0.15 t o  8 0  MeV.  A Ccrrnkor 
c o u n t e r  (Cl h a d  fou r  o u t p u t  channels ( C 1 .  C 2 r  C 3 r  and C D C I  
s e n s i t i v e  t o  t l e r t r o n s  h a v i n g  e n t r g i e s  above 5. 8 .  12. and 1 
Rev,  resp.c t lv tLy.  An e l e c t r o n  s c a t t e r  t O U n t t r  ( E )  had t h r e e  
C u t p u t  c h a n n e l s  ( E l ,  E2, and E 3 1  s e n s i t i v e  t o  . l * r t r o n s  .bow. 
-16, - 2 6 ,  and .46 MeV.  4 rntn4.u~ ionization c o u n t r r  ( M I  had 
t h r t t  o u t p u t  channels; # I r  s e n s i t i v e  t o  r l e c t r o n s  havlng 
e n e r g i t s  g r e a t e r  t h a n  35 MeV; 112, m e a s u r i n g  baCkgrOUndi and M3. 
s t n r i t i v t  t o  p r o t o n s  h a v i n g  energies  g r e a t e r  than 80  W w .  The 
last t w  I ~ S O I I  were s c i n t i l l a t o r  d e t t c t o r s  I S P  and S E I ,  b o t h  
of  w h i c h  had energy t h r e s h o l d s  o f  1 0  keV f o r  e l e c t r o n s  and 150 
b e v  f o r  p i o t c n s .  The s e n s i t i v i t y  o f  t h e  SE d e t e c t o r  t o  p r o t o n s  
was b b o u t  t a c t o r  of 10 lore. t h a n  i t s  r . n s i t i r i t y  t o  
t l e c t r o n s .  Thus, t h e  SEDC r h b n n e l  e f f e c t i v e l y  measured t h e  
e l t c t r o n  flu.. w h i c h  c o u l d  then  b e  s u b t r a c t t d  f r o m  t h t  S P D C  
channel V C S P O ~ S ~  t o  o b t a l n  t h e  o r o t o n  flux. I.rtr.l o t h s r  
chennr ls  l i l t e d  a b w t  r e q u i r e d  c o r r e c t i o n s  t o  o b t a i n  t h e  flu.es 
o f  t h e  s p e c i e s  i n d i r a t t d .  The d e t e c t o r  c h a n n e l s  c o u l d  b e  
Progrimmed tor  r e a d o u t  i n  any a n t  o f  tour  p a t t e r n s  a t  r a c h  of  
t h e  e l e h t  s p a i r c r . t t  b i t - r a t e  modes. Durlng rnc0Ynt.r when t h e  
S p a r e c r m f t  was o p e r a t i n g  i n  t h e  h i g h e s t  b i t - r b t .  .Ode. t h e  
s i n i I u m  P1-e t o  sample one c h a n n e l  mas 1.5 s and the  t i m e  t o  
obtaCn b c o m p I t t C  scan t h r o u g h  a l l  c h a n n e l s  was 101 I. S i n c e  
t h e  d i r e c t i o n a l  d e t e c t o r s  p o i n t e d  p l r p m d i c U L b P l y  t o  t h e  s p i n  
011s and th. s p l n  r a t e  was 5 rpm. p i t c h - a n g l e  measUrem.nts w r e  
o b t a i n e d .  A l t h o u p h  t h i s  + x o e r i m * a t  rbs,  p r i m a r i l y  d..igned for 
e n c o u n t e r  s t u d i e s r  some d a t a  w r e '  o b t a i n e d  a t  l o r  raf.. i n  
i n t e r p l a n e t a r y  spar.. A d t s r r i p t i o n  a t  t h e  i n s t r u m . n t a t i o n  a n d  
l n l t l a l  f i o n e e r  10  r e s u l t s  1.. p u b l i s h e d  i n  1. 6eophys.  Res.. 
V .  7 9 r D .  3589. 1 9 7 4 .  
R A D I O  S C I P M C I  AND C E L E S T I A L  M E C H A N I C S  
I N V E S T 1 G A l 1 D N  D 1 S C l P L I N E l S l  
P L A N E  I O L O G V  
P E I S O N W L  
P I  - J.D. ANDERSON 
01 - 6.1. N U L L  
~ 2 i ~ o ~ o - i ~  
C E L E S T I A L  I I C H A N I C S  
N A S A - J P L  
N A S A - J P L  
B R I E f  D E S C R I P T I O N  
I n  t h i s  i n v e s t i g a t i o n .  t w - u a y  Doppler t r a r k l n g  o t  t h e  
s p a c e c r a t t  was Used t o  make .ore o r i t i s e  d e t * r m i n a t i o n s  o f  
p l a n e t a r y  masses.  t h t  h e l i o c . n t r i c  O r b i t s  o f  J u p i t e r  and 
S a t u r n -  and t h r  g I a i i t . t i O n a 1  f i e l d s  o f  t h e  Sun. J u r i t r r .  
Saturn,  and t h e  6 a I i l e a n  and S a t u r n i a n  s m t . l l i t e s .  
LTWOSPMERE 
8 5  
P O L A R I Z A T I O N  
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Interplanetary Investigations by Planetary Probes 
INTERPLANETARY INVESTIGATIONS BY PLANETARY PROBES 
Plate 6. This is a collection of press release images of typical 
planetary spacecraft that conducted investigations in interplanetary 
space. (A) Mariner 4 was one of the first spacecraft to conduct 
planetary (Mars) and interplanetary exploration. (B) Pioneer 10 
investigated the interplanetary medium, the nature of the asteroid belt, 
and conducted exploration of Jupiter and its environment. (C) Voyager 1 
was designed to conduct investigations of the Jupiter and Saturn systems 








BY PLANETARY PROBES 
INTRODUCTION 
Six planetary probes carried instruments specifically to make investigations 
in interplanetary space. These were Mariners 4 and 5 ,  Pioneers 10 and 11, and 
Voyagers 1 and 2. There were 11 investigations for which NSSDC has data or 
knows the sources for obtaining data. These cover three categories which are 
( 1 )  Particles and Fields, (2) Ultraviolet, and ( 3 )  Interplanetary Particles. 
Table 1 and Appendix B show the investigations in more detail. 
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S P A C E C R A F T  COMMON NAME-  M A R I N E R  4 
A L T E R N A T E  NAMES-  0 0 9 4 2  
NSSDC IO- 6 4 - 0 7 1 1  
L A U N C H  D A T E -  1 1 1 2 8 1 6 4  Y E I G H T -  2 6 2 .  1 6  
LAUNCH S I T E -  CAPE CAMAVERAL.  U N I T E D  S T A T E S  
LAUNCH V E H I C L E -  A T L A S  
S F O N S O R I N G  C O U N T R V I A G E N C Y  
U N I T E D  S T A T E S  NASA-OSSA 
l N l T l A L  ORBIT P A R A M E T E R S  
O R B I T  T I P E -  M A R S  F L l B Y  
PERSONNEL 
PM - J.N. J A M E S  N A S A - J P L  
PS - R.K. S L O A N ( N L A )  N A S A - J P L  
B R I E F  D E S C R I P T I O N  
M a r i n e r  4 IDS t h e  f o u r t h  i n  a s e r i e s  o f  s p a c e c r a f t  u s e d  
t o r  p l a n e t a r y  c x p l c r a t i o n  i n  a f l y b y  mode. I t  was d e s i g n e d  t o  
conduc t  CIOSCUP s c i e n t i f i c  o b s e r v a t i o n s  o f  t h e  p l a n e t  and 
t o  t r a n s m i t  t h e s e  o b s e r v a t i o n s  t c  e a r t h .  C t h e r  a i s s i c n  
o b j e c t i v e s  w e r e  t o  p e r f o r m  f i e l d  and  DII~~CIC m e a s u r ~ m e n t ~  i n  
i n t e r p l a n e t a r y  S P ~ C C  i n  t h e  v i c i n i t y  o f  Mars and t o  p r o v i d e  
c . ~ e r i r n c e  i n  ard  k r c b l r d g e  o f  t h e  e r ( i n e e r i n g  c r p a b i l i t i e s  f e r  
i n t e r p l a n e t a r y  f l i g h t s  O f  l ong  d u r a t i o n .  A f t e r  7.5 mon ths  of 
f l i g h t .  t h e  s o a c e c r a f t  f l c r  b y  M a r s  on I u l y  1 4 .  1 9 6 5 .  a n d  
r e t u r n e d  2 1  p i c t u r e s  p l u s  2 1  l i n e s  r f  p i c t u r e  2 2 .  The t i o s * s t  
app roach  i n s  9 , 8 4 6  k n  f r o m  t h e  M a r t i a n  sur face .  The r p a r c c r a f t  
per formed a l l  Drogrammsd a c t i v i t i e s  successfully .t t h e  p r o p r r  
t i l e r  and r e t u r n e m  L I C f U l  d a t a  f ro .  lsunrh u n t i l  O c t o b e r  1 9 6 5 ,  
when t h e  d i r t a n c r  f rom e a i t h  8nd i t s  a n t e n r a  o r i e n t a t i o n  
t e m p o r a r i l y  h a l t e d  t h e  s i g n a l  a c a u i s i t i o n .  D a t a  acquisition 
r e s u m e d  i n  l a t e  1 9 6 1  and c o n t i n u e d  u n t i l  December 2 0 ,  1 9 6 7 .  ............................................................ 
S P A C E C R A F T  COMMON NAME-  R A R I N E R  5 
A L T E R N A T E  NAMES-  M A R I N E R  VENUS 6 7 .  02845 
VENUS-67 
NSSOC I D -  6 7 - 0 6 0 1  
L A U N C H  D A T E -  0 6 / 1 4 1 C 7  Y E I G H T -  2 4 5 .  KG 
L A U N C H  S I T E -  CAPE CANAVERALI  U N I T E D  S T A T E S  
L A U N C H  V E H I C L E -  A T L A S  
S P O N S O R I N G  C O U N l R Y / A G E N C Y  
U N I T E D  S T A T E S  NASA-OSSA 
PERSONNEL 
PI1 - D .  S C H N E I D E R M A N  N A S A - J P L  
P I  - T . V .  P A R K f R ( N L A )  N A S A - J P L  
PM - G.A. R E I F f ( N L A )  NASA H E A D P U A R T E R S  
P S  - C.Y. SNYDER N A S A - J P L  
B R I E F  D E S C R l P T l O N  
S p a c e c r a f t  " S e d  f o r  p l a n e t a r y  c i p l o r a t i o n  i n  t h e  f l y b y  mode. 
The M a r i n e r  5 ~ p i ) ~ e c r a f t  *.I t h e  f i f t h  i n  a s e r i e s  o f  
M a r i r c r  5 r a r  a I e l b r t i s h e d  backup s ~ . ~ e c r a f t  f o r  t h e  M a r i n e r  4 
m i i s i o n  and was c o n v e r t e d  f r o m  a Mars m i s s i o n  t o  V C ~ Y S  
m iss ion .  The s p a c e c r a f t  Mas f u l l y  a t t i t u d e  s t a b i l i z e d .  u s i n g  
t h e  sun and C a n o p u s  a s  r c f ~ r m r t s .  A c e n t r a l  compu te r  ana 
s e w t n c e ~  subsystem s u p c l i e d  t i m i r s  s e ~ u t n c e s  and c o m p u t i r g  
s e r v i c e s  t o r  o t h e r  s p a c e c r a f t  subsystems. The s p a c e c r a f t  
G a s s e d  4 , C o O  k m  f r o m  V e n u s  O n  O c t o b e r  1 9 ,  1 9 6 7 .  The ~ p i ~ ~ ~ r i t t  
i n s t r u m e n t s  measured b a t h  i n t e r p l a n e t a r y  and Vcnuriin m a g n e t i c  
f i e i d s r  f h a l 9 C a  p a r t i c l c ~ ~  and p1.1ma11 8s r.11 a. t h e  r a d i c  
C C f r a c t i v i t Y  and UY r l i i r i o n i  o f  t h e  V r n u r i a n  a tmosphere .  The 
l i I I i D n  was t e r m e d  a I U C C C S S .  ............................................................. 
S P A C E C R A F T  COMMON NAME-  P I O N E E R  I C  
A L T E R N A T E  NAMES-  P I C N E E R - F r  P L - 7 2 3 D  
0 5 8 6 0  
NSSDC I D -  7 2 - 0 1 2 1  
b E I G H T -  2 3 1 .  KG L A U N C H  D I T € -  O 3 l C 3 1 7 2  
LAUNCH S I T E -  CAPE CANAVERAL,  U N I T E D  S T A T E S  
L A U N C H  V E H I C L E -  A T L l S  
S P O N S O R I N G  C O U N T R Y I A G E N C Y  
U N I T E D  S T A T f S  NASA-OSSA 
I h l l l l L  O R B I T  P A R A M E T E R S  
O R B I T  T Y P E -  J U P l l E R  f L Y B V  




P M  - C.F. H A L L ( N L A >  
P S  - P. Q ? A L  
B R I E F  D E S L R l P T l O N  
l h i r  m i s s i o n  was t h e  f i r s t  t o  b e  s e n t  t o  t h e  o u t e r  so la r  
syste.r and a f t e r  c n r o u n t * r i n g  t h r  p l a n e t  J u p i t - r  i t  assumed an 
escape t r a j e c t o r y  from t h e  s o l a r  s y s t r m .  The s p a c r c r a f t  body 
was mounted b e h i n d  a 2.74-m-diamrter p a r a b o l i c  d i s h  a n t r n n a  
t h a t  was 46 c m  deep. The . p . ~ e ~ ~ a f t  s t y u r t u r .  I.. a 3 6 - c m - d r e p  
f l a t  equ ipmen t  compar taen t .  thr top and b o t t o m  berng r e g u l a r  
h r m g o n s .  i t s  s i d r s  yere 71  cn long. One s i d e  joined a 
smaller Compar tR tn t  t h a t  c a r r i e d  t h e  s c i e n t i f i c  . x p ~ r i m e n t s .  
The h i g h - g 8 i r  a n t r n n a  feed was s i t u a t e d  on th,. s t r u t s .  u h i c h  
p r o j r r t c d  t o w a r d  abou t  1.2 m .  T h i s  feed "as t opped  w i t h  a 
a t d i u m - g a i n  4ntenna. A l o w - g a i n  omnidir.ction.1 a n t e n n a  
r x t e n d o d  abou t  0.16 rn b e h i n d  t h e  egu ipmen t  rompartm.nt and was 
mounted b r l o r  t h e  h i g h - g a i n  antenna. Power f o r  t h e  s p a c e c r a f t  
u s  O b t a i n e a  by  f o u r  SNAP-19 r a d i o i s o t o p e  th r r .onu r l *a r  
g.neiatOla ( R T G ) .  w h i c h  were h e l d  a b o u t  3 fro. t h e  c e n t e r  of 
t h e  I p a c r c r a f t  b y  t Y O  t h r e e - r o d  t r u s s e s  1 2 0  d.g .part .  A t h i r d  
boom c x t r n d r d  6 . 6  f r o m  t h e  r r p e r i m r n t  compartment t o  h o l d  t h e  
~ a g n t t o m e t e r  away f r o m  t h e  ap.c.craft. The fou r  R T G ' s  
g e n e r a t e d  atOUt 1 5 5  w a t t s  a t  Launch and decayed t o  
a P p r o x i m a t * l y  1 4 0  w a t t s  b y  t h e  t i m e  t h e  s p a c e c r a f t  reached  
4 u D i t c r  on Drcembcr 3.  1973. 2 1  months a f t e r  launch. T h e m  
were t h r r e  reference  sensors:  a s t a r  s m s o r  f o r  Canopus. and 
t i 0  sun SinsOIS. A t t i t u d e  p o s i t i o n  c o u l d  b e  c a l c u l a t e d  f ro.  
t h e  r r f r r r n c i  d i r e c t i o n s  t o  t h e  e a r t h  and t h e  sun. w i t h  t h e  
known d i r e c t i o n  t o  C a n o p u s  a s  a backup. Th ree  P a i r s  o f  r o c k e t  
t h r u s t e r s  p v o v i d r d  s p i n - r a t e  c o n t r o l  ( m a i n t a i n e d  a t  4.8 rp.) 
and changed t h r  v e l o c i t y  o f  t h e  s p a c e c r a f t .  Thes r  t h r u s t e r s  
could  b e  p u l s e d  o r  f i r e d  s t e a d i l y  b y  rommand. COmmunic.tions 
u c r e  m a i n t a i n e d  v i a  t h e  o m n i d i r e c t i o n a l  and medium-gain 
o n t c n n a s r  u h i t h  Opera ted  t o g e t h r r .  c o n n e c t e d  t o  one r r c e i r e r .  
r h i l r  t h e  h i g h - g a i n  a n t r n n a  was connected t o  a n o t h e r  r e c e i v e r .  
T h e s r  r c r e i r r r a  c o u l d  be i n t e r r h a n g r d  b y  command t o  p r o v i d e  
some r rdundancy .  110 r a d i o  t l a n s m i t t c r s r  r0upl.d t o  two  
t r a r r l i n g - w a v e  t u b e  a m p l i t i e r s r  ~ r o d u c ~ d  8 w a t t s  a t  2 2 9 2  M H z  
each. U c l i r k  was a r c o a p l i s h * d  a t  2 1 1 0  MH1. r h i l r  dsta 
t r a n s m i r s i o n  d o r n l i n k  "as a t  2 2 9 2  MHz.  The d a t a  "ere  r e c e i w e d  
b y  N A S A ' s  Deep Spnre  N e t w o r k .  The r p a c r c r a f t  was 
t e ~ p ~ ~ i t " ~ e - ~ o n t r O l l e d  b r t r e m  minus  23 d r g  C and PIUS 38 d e g  
C. F i f t e e n  ~ l p t r i m e n t s  wrr e a r r i r d  t o  s t u d y  t h e  
i n t e r p l a n e t a r ,  and p l a n e t a r y  m a g n e t i c  f i s i d r i  s o l a r  r i n d  
PaIamCterS; r o s * i c  rays;  t r a n s i t i o n  r e g i o n  o f  t h e  h r l f o s p h e m ;  
r r u t r a l  hyd rcgen  abundance; d i s t r i b u t i o n .  s i ze .  m a s s r  flu.. and 
u e l o c i t y  o f  d u s t  p a r t i c l e s ;  J o v i a n  ~ U I O I ~ L ;  ~ o r i a n  r a d i o  "awes; 
a t m o l p h e r c  o f  J u p i t e r  and some of  i t s  s a t e l l i t c s r  p a r t i c ~ l a r l y  
Io; and t o  p h o t o g r a p h  J u p i t e r  and i t s  s a t e l l i t e s .  I n s t r u m e n t s  
c a r r i e d  for  t h e s e  r i p r r i m r n t s  YCIC magnetom.terr plasma 
a n a l y i c r ~  c h a r g e d  p a r t i c l e  d e t r c t o t r  i o n i z i n g  d r t e c t o r .  
non - imag ing  t c l e s r o p r s  w i t h  owcr lapp ing  f i e l d s  o f  r i c u  t o  
d e t e c t  s u n l i g h t  r e f l t c t e d  fro. p a s s i n g  m e t t o r o i d s .  .rated 
P r e s s u i i z e d  C e l t s  of argon and n i t r o g e n  gas t o r  measur ing  t h r  
p e n e t r a t i o n  o f  m r t r o r o i d s .  U v  p h a t o m r t e r .  I n  r a d 4 O m t e r .  and an 
i m a g i n g  p h o t o p o t a r i m e t t l .  w h i c h  produced phOtOgr.phs and 
me.sured D o l a r i l a t i o n .  F u r t h e r  s c i e n t i f i c  i n f o r m a t i o n  was 
o b t a i n e d  t i c .  t h r  t r a r k l n g  and o r r u l t a t i o n  d a t a .  The 
s p a c e c r a f t  a c h i e v e d  i t s  c l o s e s t  aPPrOach on December 31 1973.  
when i t  reached a P p r o x i m t c I y  t h r r e  J o v i a n  r a d i i  ( abou t  2 1 0 r 0 0 0  
La) .  The s p a c e c r a f t  c o n t a i n s  p l a w e s  t h a t  have  d r a w i n g s  
d e p i c t i n g  a man. a r0.m. and t h e  ' l o t a t i o n  o f  t h e  sun and t h e  
e a r t h  i n  o u r  9aia.y. I t  i s  l e a v i n g  t h e  s o l a r  sys tem and 
p a s r i n g  i n t o  i n t r r r t e l l a r  SP.IC. ............................................................. 
S P A C E C R A F T  COMMON NAME-  P I O N E E R  11 
A L T E R N A T E  I A P E S -  P I O N E E R - 6 .  P L - 7 3 3 C  
6 4 2 1  
NSSDC I D -  7 3 - 0 1 9 1  
L A U N C H  D A T E -  0 4 1 0 6 1 1 3  Y E I G H T -  231. K G  
L A U N C H  S I T E -  CAPE CANAVERAL.  U N I T E D  S T A T E S  
L A U N C H  V E H I C L E -  A T L A S  
S P O N S O R I N G  C O U N T R V l A G E N C ?  
U N I T E D  S T A T E S  NASA-OSSA 
I N I T I A L  O R 8 1 1  P A R A M E T E R S  
O R B I T  T Y P E -  SATURN F L I B V  
PERSONNEL 
NASA - l R  C 
NASA-ARC 
PM - C.F. H A L L ( N L A )  
P S  - P. O V A L  
B R I E F  D E S C R I P T I O N  
T h i s  was t h e  stcond m i s s i o n  t n  i n w e s t i g a t e  I U p i t e r  and 
t h e  o u t e r  s o l a r  system. Pioneer 11, l i k e  P i o n e r r  10,  Used 
I u p i t e r ' s  q r a r i t a t i o n a l  f i r l d  t o  a l t e r  i t s  t r a j e c t o r y  
rad i c .11~ .  I t  Passed  c l o i r  t o  S a t u r n  and t h e n  i t  f o l l o w d  an 
escape t r a j e c t o r y  f r o m  t h e  so la r  sys tem . The s p a c e c r a f t  was 
2.9 ( 9 . 5  t t )  long and c o n t a i n e d  a 2.74-¤ ( 9 - f t )  d i m e t e r  
h i g h - g a i n  a n t e n n a  o f  a l u n i n u m  honeycamb s a n d r i c h  m a t e r i a l  "hose 
feed was t o p p e d  w i t h  a medium-gain antenna. A low-gain.  
O m n i d i i c c t i o n i l  a n t e n n a  was mounted b c l o r  t h e  h i g h - g a i n  d i s h .  
I t  c o n t a i n e d  t u 0  nuc1rc.r e l e c t r i c - p o w e r  g e n r r a t a r s .  w h i c h  
g e n e i * t c d  1 4 4  Y o t  J w i t t r .  b u t  decreased  t o  1 0 0  Y 4t  Sa tu rn .  
There  Y C ~ C  t h r r s  ~ C ~ C I I ~ C C  s rnsors :  a s t a r  (Canopus) sensor. 
a n d  two run sensors .  A t t i t u d e  p o s i t i o n  c o u l d  b e  c a l c u l a t e d  
from t h e  reference d i r e c t i n n  t o  t h e  e e r t h  and  t h e  fun. w i t h  t h e  
9 3  
krobr  d i r e c t i o n  t c  Caropus  .I backuc. P i o n e e r  1 1 ' s  s t a r  s e n i o r  
g a i n  and t h m s h o l d  s e t t i n g s  were - 0 d i t i c d r  based  on e z p e r i r n t e  
g a i n r d  fro. t h e  s e t t i n g s  used On P i o n e e r  IO. Three  p a i r s  o f  
r o c k e t  t h r u s t e r s  p r o i i d r d  spin-.s i r  C O n t C O i  ( I t  4.8 Cp*> and  
change c f  t h e  SplCrCr. f t  Y e l o c i t ) .  The t h r u l t e i s  c o u l d  b e  
e i t h e r  f i v r d  s t e a d i l y  01 pu lsed ,  by  command. Communicat ions 
were m a i n t a i n e d  v i a  t h e  o i n i d i , e c t i o n a l  and m.diu.-g.in 
.ntenn.s, r h i c h  C c l r a t e d  t o g e t h e r .  Connected t o  One r c c r i r * r s  
w h i l e  t h e  h i g h - g a i n  a n t e n n a  was c o n r u t t e d  t o  t h e  O t h e r  
r e c r i r r r .  The r t c i i v e ~ s  c o u i d  b e  i n t e r c h a n g e d  by  ro..and. 110 
r a d i o  t r a n l m i t t e i i .  coupled t o  two  t r a v e l i n g  wave t u b e  
. . p i i f i r i s .  p i c a u ~ r ~  8 Y O O I ~ I  e a c t  i n  I - t a n d .  Co..unic.tion 
u p l i n k  ( e a r t h  t o  S~~CCII.~~) ~pe , . t~d  a t  2110 U H I ~  and d o r n l i n k  
Ispaccc,af t  t o  e a v t h )  a t  2 2 9 2  UHz.  A t  J u p i t e r ' s  d i s t a n c e ,  
r o u n d - t r i p  commun ica t i on  t i m e  t o o k  9 2  .in. Da ta  were r e c e i v e d  
s t  t h e  Deep Space N t t r o r k  IDSN). T h r  spac.craft b a s  
t ~ . p ~ r i t u . ~ - c o n t . o l l . ~  t o  bet l lCCn -23 and t38 dcg C ( - 1 0  t o  
+ l o o  dCg f ) .  An a d d i t i o n a l  e x p e r i m t n t r  a l 0 1 - s e n s i t i i i t y  
f l u s g a t e  m.pncto,rtcrr I.. aadea t o  t h e  P i o n e e r  11 p a y l o a d .  
I n s t r u m e n t s  s t u d i r d  t h r  i n t r r p l d n r t a r y  and p l a n e t w y  m a g n e t i c  
f i e l d s ;  s o l a r  wind  p i o p r r t i e s ;  cosmic r a y s ;  t r a n s i t i o n  r e g i o n  
o f  t h e  hcliospher.; n e u t r a l  hydrogen abundance; d i s t r i b u t i o n ,  
s i l l r  .ass. f lu. .  and Y r l O r i t y  c t  d u s t  p a ~ t i c l ~ s ;  J o v i a n  
.UIOIIC; J o v i a n  r a d i o  waves; t h e  atmOspher1s o f  p l . n c t ~  and 
s . t e l l i t e ~ ;  and t h e  s u r f a r e s  o f  J U p i t t l .  Sa tu rn ,  and some o f  
t h e i r  s a t e l l i t e s .  I n r t r u m e r t s  c a r r i e d  f o r  t h e s e  e x p e r i m e r t s  
wire  magnc tomet r r .  plasma a n a l y z t r  ( f o r  s o l a r  r i n d ) .  
charged-particle c e t e r t o r r  i o n i z i n p  d e t e c t o r r  n o n - i m a g i n g  
t e l e s c o p e s  i i t h  Ower lapD ing  f i e l d s  o f  v i r "  t o  d e t e c t  s u n l i g h t  
r e f l e c t e d  f r o m  c a r s i r 9  m e t e o r o i d s ,  s e a l e d  o r r r s u r i z e c  c e l l s  c f  
SPCNSORING COLNlRIlA6ENCV 
UNITED STATES NASA-OSSA 
I N I T I A L  O R B I T  PARAIETERS 
O R E 1 1  TYPE- IATURN FLYBI 
PERSONNEL 
PI1 - J.R. CASANIINLA) NASA-JPL 
PS - E.C. STONE CALIF INS1 O F  TECH 
BRIEF DESCRIPTION 
The over.11 o b j c r t i v c s  o f  Yoyag*r 2 were t o  conduct 
e . e l o r a t o r y  i n v e s t i g a t i o n s  o f  t h e  p l a n t t a r y  syste.s o f  ~ u p i t e r ,  
Saturn.  Uranus. and Neptune. and o f  t h e  i n t e r p l a n e t a r y  medium. 
P r i m a r y  r.ph.sis was p l a c t d  on c a m p a r a t i r e  s t u d i e s  01 t h t s e  
t l a n e t a r y  sys tems  by  o b t a i n i n g  (1) measur rmen t r  o f  t h e  
e n r i r o n m + n t r  a t m o s o h t i e .  and body  c h a r a c t e r i s t i c s  o f  t h e  
& l a n e t s  and o n e  0 .  m o r e  o f  t h e  s a t e l l i t e s  o f  each p l a n e t .  1 2 )  
1 3 )  e x D l o r a t i o n  o t  t h e  i n t e r p l a n e t a r y  ( o r  i n t r r s t e l l a r >  medium 
a t  i n c r e a s i n g  a i s t a n r c r  fro.  t h e  sun. These o b j t c t i r c s  were 
met u s i n g  w a r i e t y  o f  i n s t r u m e n t s  and methoas  i n c l u d i n g  
imaging. a c o h e r e n t  5 -  and X-band R F  r e c e i v e r .  an 11 
i n t e i f e i o - e t e r  and r.dio.rterr a UV s p e c t r o m e t e r .  f l u x g a t e  
ma9netOmetersr Fa raday  CUDS. c h a r g d - p a r t i c l .   analyze^. 
~11s.a a e t e c t o r .  ~ l a s m a - ~ a v e  r a d i o  r e c e i v e r .  cos.ic-ray 
t t l e s c o n e s ,  o h o t o p o l a r i m r t r r r  and a sirrp-frequency r a d i o  
r r r e i v c r .  J Y p i t C I  C l o s e  C n C O Y n t e r  1.5 a c h i e v e d  On J u l y  9 ,  
1 9 1 9 1  and S a t u r n  on Augus t  5. 1981. 
s t u d i e s  0 1  t h e  n a t u r e  O f  t h e  r i n g s  O f  S a t u r n  and Uranus. and 
IMsTIGIzITww(S 
argon and n i t r o g e n  s a l  f o r  m e a s u r i n g  p r n e t r a t i o n  O f  m e t e o t o i d s ~  
uv photo.ctr l .  I R  r a d i o m e t e r .  and an  $.aging phOtOpol. i imeterr  
r h i t h  pr0du1.d p h c t c g r a e h f  and *e.sured t h e  p ~ l a r i z a t i o n .  FARTICLIS A N D  FIELDS 
F u r t h t r  s c i r n t i f i r  i n fo rm. t i on  11% o b t a i n e d  fro. c e l e s t i a l  
mechan ics  and o c c u l t a t i o n  nhrnomena. T h i s  r o a r r r r . f t -  l i k e  
n v t S W I m  
oduced s  P o r i z a t i o n .  
P i o n e e r  11 was 3 6 . 8 0 0  k m  1.0. J u p i t e r  d u r i n g  i t s  r 1 0 1 e l t  
.pproachr O t c e m b l l  4. 1914.  10 w i t h i n  4 3 r O O O  k. O f  i t s  c l o u d  INVEST1GATION NAME- INTERPLANETARY ION PLASUA PROBE F O R  
t o p i .  I t  o a i s e d  b y  S a t u i r  on Aus. 5, 1919 a t  a d i s t a n c e  o f  TIP 0 1  4 0  T O  94CC VOLTS 
71.400 t m  f r o m  S i t u v n ' l  c l o u d  t o n s .  
SPACECRAFT CORRON NAUE- V01A6ER 1 
ALTERNATE NAUES- MARINER JUPITERISATURW A r  OUTER PLANETS A 
R A R I N E R  I l A r  UJS 11L 
1 0 3 2 1  
NSSDC I D -  11-0841 
LAUNCH DATE- 09105111 YEIGHT- 1 0 0 .  K G  
LAUNCH S ITE-  CAPE CANAVERALI UNITED STATES 
LAUNCH VEHICLE- TITAN 
SPONSORINS COUNlRYlA6ENCl 
UNITED STATES NASA-OSSA 
I N I T I A L  O R E 1 1  PARAMETERS 
O R B I T  TYPE- SATURN FLYBY 
PERSONNEL 
PM - J.R. CASANIINLA) NASA-JPL 
P I  - E.C. STONE CALIF I N S 1  O F  TECH 
B R I E F  DESCRIPTION 
The o v e r a l l  o b j e c t i v e s  o f  Voyager " e r e  t o  c o n d u c t  
r a p l c r a t o r y  i n i . s t i g a t i o n s  0 1  t h e  c l a n r t a r y  s y s t e . ~  o f  J u p i t e r  
and S a t u r n  and  o f  t h e  i n t c r p 1 a n c t . r ~  medium Out t o  S a t u r n .  
P r i m a r y  emphas is  "as p l a c e d  on c o m D 1 v a t i r r  s t u d i e s  o f  t h e s e  two 
p l a n e t a r y  sys tems  b y  o b t a i n i n g  (1) .easure-ents o f  t h e  
e n r i r o n . r n t r  a t . o s t h e r ~ ~  a r d  t o o )  t h a r a c t e r i s t i c i  o f  t h e  
p l a n e t s  and t h e  s a t e l l i t t s  o f  e a c h  p l a n e t .  (21 s t u d i e s  o f  t h e  
n a t u r e  o f  t h e  r i r g s  o f  S a t u r n r  and ( 3 )  exp lo r . t i on  o f  t h e  
i n t c r p l a n c t a r y  (or  i n t e r s t e l l a r )  acd ium a t  i n c r e a s i n g  d i s t a n c e s  
fro.  t h e  sun. T t e s c  o b j e c t i v e s  b e r e  a t t a i n e d  t y  u s i n g  
v a r i e t y  o f  i n s t r u m e n t s  and methods i n c l u d i n g  imaging, 1 
c o h e r e n t  I -  and I - b a n d  R F  r e c e i v e r .  a n  i n f r a r e d  i n t r r f c r a n s t * r  
and rad iomete r .  UY se.r t rOletCr,  f l u x g a t e  m r g n c t o m e t e r s r  
Faraday cups. c h a 1 g e d - p a r t i c l e  a n a l y z e r r  01. d e t e r t c r .  
ptasma-wavc r a d i o  r e c e i v e r s  COI.~ c - r a y  t c l c i  c o r e s  s 
photOpOlali.CtCr, and  a s w e e p - f r r q u c n r y  r a d i o  r e c e i v e r .  
v c y a g c r  I had  i t s  c l o s e s t  r n r o u n t l r  r i t h  J u p i t e r  on R i r c h  I, 
1 9 7 9 ,  and e i t h  S a t u r n  on NOvembCI 121  1980. ............................................................. 
SPACECRAFT COURON NAUE- VOIAGER 2 
ALTERNATE NAUES- P A R I h E R  JUPITERISATLRN 0. OUTER PLANETS e 
UARINER 1 7 E .  UJS 110 
1 0 2 1 1  
NSSDC ID-  1 1 - 0 7 6 A  
LAUNCH D A T E -  08120111 YEIGHT- 100. K G  
LAUNCH S I T E -  CAPE CANAVERAL, UNITED S T A T E S  
LAUNCH VEHICLE- T I T A N  
INVEST16ATION DISCIPLINE(S) 
PARTICLES AND FIELDS 
INTERPLANETARY PHISICS 
FERSONNEL 
P I  - H.S .  BRIDGE U A S S  INST O F  TECH 
01 - C.Y. S T N D E R  NASA'JPL 
E R I E F  DESCRlPllON 
T h i s  t h i ~ r - s ~ c t i o ~ a l - c o l l ~ c t ~ ~  8 0 d u l a t r d - g r i d  Fa raday  cup 
..asured p o s i t i v e  i o n s  f r o m  + O  t o  9 4 0 0  c V l P  i n  e i g h t  
appiOxi.at.1~ L o g a r i t h m i c a l l y  t q u i i p i r e d  energy r i n d o r r .  AI 
t h e  i n s t r u m e n t  a l w a y s  p o i n t e d  t o w a r d  t h e  sun. v e c t o r  d a t a  UCIC 
o b t a i n e d  b y  romp.ring t h e  r e l a t i v e  s i g n a l s  f r o m  t h e  t h r r e  
120-de9 p ie -shaoed  r o l l r c t o r  s e c t i o n s .  O u r i n g  each  t e l e m e t r y  
sequence, t h e  i n s t r u m e n t  was s t e p p e d  fo rward  and b a r k w a r d  
t h r o u g h  t h r  e i g h t  r i n d o w s  t o  mraturc t h e  sum o f  t h r  c u r r e n t s  
lr0. t h e  t h r e e  p l a t e s .  Then i t  Was Stepped  f o r r a r d  and 
b a c k r a r d  t o  .easure. f o r  each  v o l t a g e  S e t t i n p r  t h e  c u r r e n t s  t o  
t h e  t h r e e  p l a t e s  i n  r u r c r s i i o n .  The e n t i r e  32 s t e p s  i n  v o l t m g e  
i i n d o i  p e r  t.l..etry sequence  Produced  6 4  C U r I r n t  measurements.  
T h e s e  measurem*nts were r e p e a t e d  every 5 .in. The i n s t r u m e n t  
o p e r a t e d  n o m i n a l l y  t h r o u g h o u t  i t s  m i s s i o n .  
- - - - - - - RARlhER 4, sIRpsoN--------------- '--------------------- 
INUESl ISA l lON NARE- COSUIC-RAl TELESCOPE 
LSSDC I D -  64-011A-O*  INVESTIGATIVE PROGRAR 
CODE EL-*. SCIENCE 
INVEST1GATION DISCIPLINE(S1 
COSIIIC R A Y S  
PERSONNEL 
PI - J.A. SIUPSON U O F  CHICAGO 
01 - J.J. O ' G A L L A G H E R  U O F  UARYLAND 
BRIEF DESCRIPTION 
A s e t  c f  t h r e e  s i l i c o n  surfare b a r r i e r  d e t e c t o r s  was used  
i n  t h e  f o r m  o f  1 d E l d x  VI range t e l e s ~ o v e  t o  d r t t r m i n r  t h e  f l u s  
o f  p r o t o n s  i n  t h e  energy  i n t e r Y a l I  15 t o  1 0  Rev and 1 0  t o  1 7 0  
U C V I  a l p h a  p . r t i t l t s  i n  t h e  energy ranges  IS t o  1 0  R ~ V l n u c l e o n  
a n d  above I O  ? . U l n u c l e o n r  and p r o t o n s  and a l p h a  p a r t i c l e s  i n  
t h e  e n e r g y  i n t e r v a l  1.2 t o  1 5  R c v l n u c l e o n .  The d e t e c t o r  was 
mounted on t h e  s p a c ~ c r a f t  so as  t o  p o i n t  a l w a y s  i n  t h e  
a n t i s o l a r  d i r e c t i o n .  A 128 -channe l  p u l s e - h e i g h t  a n a l y z e r  was 
used  t o  S a m t I e  t h e  cncrgy  L O S S  i n  t h e  t o p  d e t e r t o ?  e l r m r n t  o f  
t h e  t e l e s c o p e .  I t  "as o o i i i b l e  t o  p u l ~ e - h r i p h t  a n i l i r e  p r o t o n s  
and  a l p h a  p a r t i c l e f  t ro .  15 t o  10 U c V l n u c L e o n .  p r o t o n s  f r o m  7 0  
t o  1 1 0  MeV, and a l p h a  particles w i t h  e n e r g i e s  above 7 0  
UeWlnucleon.  f r o  count r a t e s  ana t u 0  p u l s e  h e i g h t  an.1ys.c~ 
i c r c  O b t a i n e d  e v e r y  1 2  o r  18 I a c c o r d i n g  t o  whe the r  t h e  
s p a ~ e c r i f t  t r a n s m i s s i o n  r a t e  was 8-113 o r  3 3 - 1 1 3  bps. l h r  
r a p s r i m c n t  e e r f o r w d  n ~ i i a l l y  f r o m  l a u n c h  u n t i l  Oc tober  1 9 6 5 .  
-hen t h e  s p a c e ~ r a f t  "as t u r n e d  O f f  t o  c o n s e r v t  power.  Y h t n  t h e  
s p a c e c r a f t  .as t u r n e d  on a g a i n  a t  L i t e r  t ime. t h e  d e t t c t o r  
d i d  n o t  respond .  F o r  f u r t h e r  d e t a i l s .  ICC 0 ' 6 a l l a g h C l r  A D .  J.. 
*. 1 5 0 1  e. 6 1 5 .  1 9 6 7 .  
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NSSDC ID- 17-084A-08 I N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 ,  S C I E N C E  
I N V E S T I G A T I O N  D I S C l P L 1 N E ( S l  
C O S M I C  R A Y S  
M A G N E T O S P H E R I C  P H Y S I C S  
P E R S O N N E L  
P I  - R.E. V O G l  
CI - J.R. J O K I P I I  
C 1  - E.C. STONE 
C I  - F.B. MCDONALO . .  
C I  - J.H. T R A I N O R  
C A L I F  I N S T  O f  T E C H  
U O f  A R I Z O N A  
C A L I F  I N S 1  O f  1 E C H  
N A S A - G S F C  . .. . 
N A S A - G S F C  
C I  - Y . R .  Y E B B E R  U OF NEW H A M P S H I R E  
C I  - A.Y.  SCHARDT N A S A - G S F C  
B R I E F  D E S C R I P T I O N  
T h i s  i n v . s t i g a t i o n  s t u d i e d  t h e  o r i g i n  and a < c c l r r a t i o n  
p r 0 r . s ~ .  l i f e  history, and dynamic r c r t r i b u t i o n  o f  i n t e r r t e l l a r  
cos.i< rays .  t h e  n u r l . o s y n t h e s i s  O f  r l r m m t s  in c o s m i c - r a y  
l o u l c e f .  t h e  b e h a v i o r  o f  cosmic r a y s  i n  t h e  i n t e r p l a n e t a r y  
medium. and t h e  t r a p p e d  p l a n e r e l y  e n e r g e t i c - p a r t i c l e  
environment. The i n s t r u m r n t a t i c r  i n r l u o e d  High-Energy 
T e l e s c o p e  Sys tem ( H E T I )  and a L o w - E n e r g y  T e l e s c o p e  System 
( L E T S ) .  The H E T S  c o v e r e d  an m e r a y  range b r t r e t n  6 and 5 0 0  
MeVlnucLeon t o r  n u c l e i  r a n g i n g  in atomic numbers f rom 1 t h r o u g h  
1 0 0  M.Vlnucl.on " e r r  *.asurrd by t h i s  t e l e s c o p .  and an e l e c t r o n  
te1.scope ( T E T ) .  The L E T S  measured t h e  e n e r g y  and d e t e r m i n e d  
t h e  i d e n t i t y  c f  n u c l e i  t o r  e r e r g i e s  b e t r e e n  30. The 
i n s t r u m e n t s  also m.IsUrid t h e  a n i s o t r o p i e s  o f  e l e c t r o n s  and 
n u c l e i .  I n  a d d i t i o n .  e l e c t r o n s  i n  t h e  enevgy r a n g e  b e t r e e n  3 
and I C 0  MtVlnUCLeOn "ere  measured b y  an e l e c t r o n  tC lesCOpt .  
3 0 .  In a d d i t i a n r  e l e c t r o n s  in t h e  *n.rgy range betre." 3 and 
I h V E S T I G A T I O N  NAME-  H I G H -  AND M O D E R A T E L Y  L O U - E N E R 6 1  
C O S M I C - R A Y  T E L E S C O P E  
NSSDC ID- 1 7 - 0 1 6 4 - 0 8  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
P E R S O N N E L  
P I  - R.E. VOGT 
C I  - J.R. J O K I P I I  
C l  - E.C. STONE 
C 1  - F.B. MCDONALD 
C I  - J.H. T R A I N O R  
C I  - Y.R.  YEBBER 
C I  - A.M. S C H A R D T  
I N V E S T I 6 L T I O N  D I S C I P L I N E ( S )  
C O S M I C  R A Y S  
M A G N E T O S P H E R I C  P H Y S I C S  
C A L I F  I N S T  OF 1 E C H  
U OF A R I Z O N A  
C A L I F  I N S T  OF T E C H  
NASA-GS f C 
N A S A - G S f C  
U OF NEW H A M P S H I R E  
NASA-GSFC 
B R I E F  D E S C R I P T I O N  
T h i s  i n v e s t i g a t i o n  s t u d i e d  t h e  o r i g i n  and a c c e l e r a t i o n  
process.  l i f e  h i s t o r y .  and d y n a a i c  c o n t r i b u t i o n  o f  i n t r r r t c L L a .  
c o s m i c  r a y s .  t h e  n u t l . o s y n t h r s i s  o f  e l e m e n t s  i n  cosmic- ray  
sourcesr  t h e  b e h a v i c r  a t  r o r ~ l r  r a y $  i n  t h e  i n t e r p l a n e t a r y  
medium, and t h e  t r a p p e d  p l a n e t a r y  e n e r g e t i c  p a i t i c l e  
env i ronment .  T h e  i n s t r u m e n t a t i o n  i n c l u d e d  a H l g h - E n e r g y  
T.lescope System ( H E T I 1  and L o r - E n e r g y  T e l e s c o p e  System 
( L E T S ) .  The H E T S  c o w r r d  an e n r r s y  range b e t r e e n  6 and 500  
MeVlnur l *on  t o r  nuclei r a n g i n g  in a t o m i c  numbers f r o m  1 th rough 
3 6 .  In a d d i t i o n .  e l e c t i o n s  i n  t h e  energy  r a n g e  b e t r e e n  3 and 
I C 0  M e V  were r e a s u r c d  b y  t h i s  t.lescOp. ord  an .Lectron 
t t l e s c o p s  ( 1 E T ) .  The L E T S  acasured t h e  energy and d e t e r m i n e d  
~ L S O  .Casuied t h e  a n l s a t r o p i e s  c f  e l e c t r o n s  a r d  n u c l e i .  I n  
a d d i t i o n .  e l e c t r o n s  i n  t h e  CneIgy tangs  b e t r e e n  3 and 1 0 0  I4-u 
Mer. measured b y  a n  e l e c t r o n  t e l * s c o p e .  
fht i d e n t i f y  o f  nulL.1 f o r  e n e r g i e s  b e t r e e n  -15 and 3 0  
MrYlnurleDn an0 a t o m i c  nu.berS fro. 1 to 3D.  l h t  i n s t r u m e n t s  
U L T R A Y I O L E l  
NSSDC I D -  72-0121-16 I N V E S T I 6 A T I V E  PROGRAM 
C O D f  EL-4 .  S C I E N C E  
l N V E S T l C A T l O N  D I S C I P L I N E ( S 1  
ASTRONOMY 
P L A N E T A R Y  ATMOSPHERES 
P E R S O N N E L  
P I  - D.L. J U D G E  
0 1  - R . Y .  C A R L S O N  U O f  S O U T H E R N  C A L I F  N A S A - J P L  
B R l E f  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  (on b o t h  P ioneers  1 0  and 11) c o n s i s t e d  o f  
broadband Chotometer  s e n s i t i v e  b e t r e e n  200 and 8 0 0  A. D u r i n g  
t h e  Cru ise  phase o f  the  m i s s i o n .  t h i s  r.perim.nt was u s e d  to 
s e a r c h  f o r  t h e  s u p e r s o n i c - t o - s u b s o n i c  t r e n s l t i o n  r e g i o n  i n  t h e  
s o l a r  ~ i n d .  D w i n p  t h e  J o v i a n  e n c o u n t e r r  t h i s  e f i p e r i m e n t  was 
u s e d  t o  l o o k  f o r  e v i d e n c e  O f  an a u r o r a l  o v a l  o n  t h e  Jovian 
d a y s i d e .  t o  f i n d  t h e  r a t i o  of  h y d r o g e n  to h e l i u m  in t h e  J o r l a n  
atm0spher.r a i d  t o  f i n d  t h e  temperatur. o f  t h e  out., p o r t i o n  o i  
t h e  J o v i a n  .tmosph.fe. E v i d e n c e  ot-,h. l ium I. found i n  t h e  
i n t e r p l a n * t a r y  region i n d i c s t i n g  i n t e r a c t i o n s  b e t r e e n  charg.d 
p a r t i t l e s  and n e u t r a l  hydrogen.  
--_---_ P I O N E E R  11, JUDGE--------- ' ---------------------------- 
I N V E S T I G A T I O N  Y A R E -  U L T R A V I O L E T  PHOTOMETRY 
NSSDC ID- 73-019A-06 I N V f S T 1 6 A T I V E  PROGRAM 
CODE EL-+. S C I E N C E  
I M V E S T I G A T I D N  ASTRONOMV D I S C I P L l N F ( S )  
PLANETARY AinosPHEnEs 
P l A N E T D L O 6 Y  
P A R T I C L E S  AND F I E L D S  
P E R S O N N E L  
P I  - D.L. J U D 6 E  U OF SOUYHERN C A L I f  
01  - R.Y. C A R L S O N  N A S A - J P L  
B R l E f  D E S C R l P T I O N  
T h l s  e x p e r i m e n t  c o n s i s t e d  o f  b r o a d b a n d  phot0m.t.r. 
s e n s i t i v r  b e t r e e n  200 and 1 0 0  A. Dur ing  t h e  c r u i s e  p h e s r  of 
t h e  m i a s i o n r  t h i s  e x p e r i m e n t  was u s e d  t o  search f o r  t h e  
Dur ing t h e  J o w i m  .ncOunl.rr t h i s  e.p.rig.nt was u s e d  t o  1m.k 
f o r  * n i d e n c e  o f  en auroral or.1 on t h e  Jovian dayside.  t o  f i n d  
t h e  r a t i o  o f  h y d r o p e n  to h e l i u m  i n  t h r  Jov1.n atmosph.*er and 
t o  f i n d  t h e  t e m p e r a t u r e  o f  t h e  O u t e r  p o r t i o n  o f  the  J o r l a n  
atmosphere.  Evidence of helium was f o u n d  i n  t h e  inte.pl.n.t.ty 
t * g i o n r  i n d i c a t i n g  i n t r r a r t l o n s  b e t r e e n  c h a q e d  p a r t i r l r s  a n d  
n w t  r a l  h y d r o g m .  
l u D r r S O n l r - t o - l u b . o n i c  t r . n S l t i o n  region i n  the S o l a r  r i n d .  
I N T E R P L A N E T A R Y  P A R T I C L E S  
- --- -- - P I O N E E R  10, SOBERMAN-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S l I G A T I O Y  N A M E -  A S T E R O I D I M E T E O R O I D  ASYRONOMY 
NSSDC I D -  72-012A-03 I N V E S T I G A T I V E  PROGRAM 
CODE E l - 4 .  S C I E N C E  
I N V E S T 1 6 A T I O N  D I S C I P L I N E ( S )  
ASTRONOMY 
I N T E R P L A N E T A R Y  DUST 
V E R S O N N E L  
P I  - 1.1. SOUERRAN G E N E R A L  E L E C T R I C  CO 
01 - H.A. Z O O 1  N A S A - J S C  
B R I E F  D E S C R 1 1 1 1 O N  
The o r e r a l l  o b j e c t i v e  o f  t h i s  r.p.riment ( a l s o  c a r r i e d  on 
P i o n e e r  11) was t o  i n v e s t i g a t e  d u s t  p a r t i c l e s  and m e t e o r o i d s  i n  
usinn t w o  d i f f e r e n t  t e r h n i g u e s .  One method was t o  d e t e c t  
P i r t i c l e s  b y  t h e  r e f l * c t i o n  o f  l i g h t  from them. and t h e  0th.r 
method was 10 d e t e c t  them b y  t h e i r  impacts .  lh .  objec1iv.s 
were  t o  d e t e r m i n e  d i s t a n r e .  t r a j e z t o r y .  v e l o c i t y .  r e l a t i v e  
s i z e .  and f l u s  o f  p a r t i c l e s  ranging i n  sizr f r o 9  m i n u t e  
P.itic1.s f e r  *.t.rs f r o m  t h e  t.LescOp. 10 d i s t a n t  asteroid..  
Th- C q u i p - e n t  f o v  t h e  d.I.Ctlon 01 r e f l . r t i o n  ronsi.1.d 01 tour  
" o n - i m a g i n g  R i t c h e y - C h r t t i i n  1eL.scOp.s w i t h  p r i m a r y  m i r r o r .  o f  
20-rm ( 8  in.) d i a m e t e r .  and 25-1. ( 1 0  in . )  f o r a 1  L r n p t h ,  f i e l d s  
o f  view ( T O Y )  o f  0.2 r a d  ( 8  dog) each,  s e c o n d a r y  O p t i c s ,  and a 
p h o t O . u l t l p L i e r  tube.  The 1.tt.P d.t.ets t h e  ref1.Ct.d L i g h t  
C O l l C c t e d  b y  t h r  teLe8r.OPe. A n  e v e n t  was r e c o r d e d  r h r n  a t  
l e a s t  t h r e e  o f  t h e  four t e l ~ s c o p e s  saw t h e  Obleet. E n t r y  and 
d e p a r t u r e  t i m e s  o f  t h r  l i g h t  e n a b l e d  d e t e r m i n a t i o n  o f  range and 
v e l o c i t y .  The equipment  f o p  t h e  impact  mode consisted o f  IS 
pane ls  each c o n t a i n i n g  18 se.Led re1111 pr.ssur1z.d " 4 t h  argon 
and n i t r o g e n  gas, c o v e r l n g  0.65 sq  ( 6 . 9  sq tt) O f  t h e  back o f  
the  ..in entcnn. d i s h .  Pcn.tration b y  p a r t i e l .  I e s U L t e d  i n  
Loss o f  gas at a r m t ~  p r o p o r t i o n a l  10 t h e  s i z s  o f  t h e  hole,  
r h i c h  w o u l d  b e  r.1at.d 10 t h e  p a i t l c l e  mass and w.lOcity. 
P e n e t r a t i o n s  icrc r e g i s t e r e d  f r o m  p a r t i c l e s  as  s m a l l  as  1.E-8 
9 .  
- - - - - - - P I O N E E R  11, SOBERMAN-- - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S 1 1 G A T l O L  NAME-  A S T E R O I D I M E T E O R O I D  A S 1 1 O N O M l  
NSSDC I D -  73-019A-03 l N Y E S T l G A T I V E  P R O 6 R A R  
intrrDl.n.1.rl SD.C.=. I t  I. eSS.nti.LLy t u 0  ..pe,i.*ntSr 
CODE EL-). S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
ASTRONOMY 
I N l E R P L A N E T A R Y  DUST 
9 5  
ORlGlNAC PAGE IS 
OF POOR QUALITY 
PERSONNEL 
P I  - 1.1. SOBERMAN G E N E R A L  E L E C T R I C  CO 
0 1  - H A .  1001 NASA-JSC 
B S l E f  D E S C R l P l I O N  
The orcr.11 0b)CCt iwe  a f  t h i s  e x p c t i m r n t  was t o  
i n v e s t i g a t e  d u s t  ~ a r t i ~ l e s  and m e t e o r o i d s  i n  i n t e r p l a n e t a r y  
space. I t  "as r s t c n t i a l l y  two  t x p c r i m c n t s p  u s i n g  t w o  d i f f e r e n t  
t e c h n i q u e s .  One t e c h a d  " a s  t o  c r t r r t  p a r t i c l e s  b y  t h e  
r e f l e c t i o n  o f  l i g h t  f r o m  the., and t h e  o t h e r  method 11% t o  
d e t e c t  the. b y  t h e i r  impac ts .  T h t  V b j c C t i V t s  i c r c  t a  d e t e r m i n e  
d i s t a n c e .  t r a j e c t o r y .  v e 1 0 c i t y .  r e l a t i v e  s i z e .  and f l u x  o f  
p.r t iClcS r a n g i n g  i n  s i z e  ftom m i n u t e  p a r t i c l e s  f e r  me te rs  
from t h e  t C t e S C D p C  t o  d i s t a n t  a r t r r o i d l .  The equ ipmen t  f o r  t h e  
d e t e c t i o n  o f  ~ e f l e c t i o n  c o n s i s t e d  o f  f o u r  non - imag ing  
s i t t h e y - C h l e t i t P  te1es raGes  r i t h  c l i r a r y  s i r r c r r  o f  20-r. ( 8  
in.) d i a m e t e t .  25-C. I 1 0  in.) l o c a l  l e n g t h .  f i e l d s  o f  r l r r  
( F O V )  O f  0.2 rad ( 8  d e g )  c a r h r  S C L O n d a r y  Opt i cs ,  and a 
p h o t o m u l t i p l i e r  l u t e .  The l a t t e r  o i t e c t s  t h e  r e f l e c t e d  l i g h t  
c o l l ~ ~ t t d  b y  t h e  f i l e s c a p e s .  An e v e n t  " a s  r e c o r d e d  u h r n  t h * e e  
o f  t h e  f o u r  1 e L e s c o p c I  s a "  t h e  c t j c r t .  E n t r y  and d e p a r t u r e  
t i m e r  o f  t h e  l i g h t  e n a b l e d  d c t + r m i n a t i o n  o f  range and v e l o c i t y .  
The equ ipmen t  f c r  t h e  i m p a c t  t c a e  r a n r i s t c d  a t  13 c a n e l r  
c o n t a i n i n g  18 s e a l e d  ~ 1 1 1 s ~  ~ I C S S Y I I ~ ~ ~  r i t h  argon and n i t r o g e n  
9.1- c o v e r i n g  0.65 S Q  . ( 6 . 9  s q  f t )  o f  t h e  back  o f  t h e  ma in  
antenna  d i s h .  P e r e t r a t i o n  by a ~ a r t i < l t  r e s u l t e d  i n  L c s s  o f  
g.s a t  r a t e  p rop0r t i on .1  t o  t h e  hole.  r h i t h  would b e  r e l a t e d  
t o  i t s  mass and v ~ l o t i t y .  T h i s  e x p e r i m e n t  i s  s i m i l a r  t o  one on 
P i o n e e r  10.  Since  t h e  cc111 on Pioneer 11 were s l i g h t l y  
t h i c k e r  t h a n  P i o n e e r  10. t h e  minimu. mass p a r t i c l e ~  d e t e c t e d  
were o f  s l i g h t l y  g r e a t e r  mass. 
- - - - - - - P I O N E E R  1 0 ,  I lNARD- - - - - - - - ' - - - - - - - - - - - - - - - ' - - - - - - - - - - - - -  
I N V E S T l G A T I O N  NAME-  M E T E O R O I D  DETECTORS 
NSSOC I D -  7 2 - 0 1 2 A - 0 4  I N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 .  S C I E N C E  
1 N V E S T I G A T I O N  D I S C I P L I N E I S )  
A S T R O N O M I  
I N T E R P L A N E T A R I  D U S T  
P E R S O N N E L  
P I  - U.H. K I N A R D  N A S A  -L A R C 
0 1  - R.E. TURNER NASA-MSFC 
01 - J.M. A L V A R E Z  N A S A - L A R C  
01 - O.H. HUMES N ASA-L  A R  C 
01 - R.L. O'NEAL N A S A - L A R C  
B R I E F  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  was d e s i g n e d  t o  m a s u i t  t h e  number O f  
n e t e o i o i d  i m p a t t s  sr  t h e  P i c n r e r  1t s ~ a c e c r . f t  land a s i m i l a r  
one "as on Pioneer 11). b y  m e i n s  o f  12 pane ls ,  each  c o n t a i n i n g  
18 p r e s s u r i z e d  c t l l i ,  mOUnted on t h e  back  o f  the antenna d i r k .  
The t o t a l  expCfed are. was 0.465 1 4  e. E a c h  pane l  O f  
g a s - f i l l e d  r c l l r  c o n s i s t e d  of  2.5.E-5 rn ( I - m i l )  t h i c k  and 
5 .08E-5  rn I Z - m i l )  t h i c k  shee t  o f  s t a i n l r r r  s t e e l  M e l d e d  
t o g e t h e r  i n  s u c h  a way t h a t  many s m a l l  pockets o f  gas i c r e  l e f t  
b i t w e e n  them. Yhenever  a v o ~ k e t  mas punctured, t h e  gas t i r a p e d  
and a t o l d  La thode  d e v i c e  d e t e c t e d  t h e  LOIS. The r a t e  0 1  
pressure l o s s  i n d i c a t e d  t h e  s i z e  o f  t h e  h o l e  ..der and t h u s  t h e  
p ~ r t i c l t ' s  mass a r d  i n c i d e n t  e n e r g y  c o u l a  be  de te rm ined .  The 
c o m b i n a t i o n  o f  t h e s e  d a t a  " 4 t h  t r . j c r t o r y  d a t a  p r o v i d e d  an 
i n d i c a t i o n  o f  t h e  s p a t i a l  d e n s i t y  o f  t h e  p a r t i c l e s .  The 
2.54E-5 rn t h i c k  s i d e  of t h e  gas pane l  "as  exposed t o  t h e  
i n t r r p l a n e t a r y  m e d i L r r  and p c n r t r a t i r n r  o f  t h e  c e l l s  fro.  t h a t  
s i d e  i n d i c a t e d  e n c o u n t e r s  r i c h  o a i t i c l e s  h a r i n g  masses o f  1 
nanogr.. 0 ,  . o r e .  
1 N V E S T I G A T I O N  NAME-  R E T E O R O I D  DETECTORS 
NSSDC 10- 7 5 - 0 1 9 1 - 0 4  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4r S C I E N C E  
I N V E S T I G A T I O N  D I S C l P L I N E l S )  
A S l R O h C R I  
I N T E R P L A N E T A R 7  DUST 
PERSONNEL 
P I  - Y.H. K I N A 1 0  
01 - J.M. A L V A R E Z  
01 - D.H. HUMES 
N A S A - L A I C  
N A S A - L A I C  
N A S A - L A R C  
B R I E F  D E S C R I P T I O N  
The P i o n e e r  11 m e t e o r o i d  d e t e c t i o n  e r p c r i n e n t  a t temmtea  
t o  d e t e c t  t h e  d i s t r i b u t i o n  i n  i n t r r p l a n c t a r y  space o f  
m e t m r o i d s  t o o  s m a l l  t o  b e  seer  b y  l i c h t - s r a t t c r i r g  t e r h n i q u c r .  
11eL~e  panels .  each  c o n t a i n i n g  1 8  DI~SIYP~ZL~ c e l l r r  " e r e  
mounted on t h e  back o f  t h e  t p . r e ~ r . 1 1  antcnn. d i s h .  l h t  
p r ~ s ~ u r ~ z e d  c e l l s  c o n s i s t e d  o f  a 5 . 8 8 . 4  t t l c k  s t a i n l e s s  
s t e e l  outer  l a y e r  welded t o  a 2.54~-5 t h i c k  s t a i n l e s s  s t e e l  
i n n e r  l a y e r r  r i t h  1 l a r g e  nuwbar o f  s m a l l  p o c k e t s  o f  g a s  
t t a p F c d  bctusen  t h e # -  LOSS O f  g a l  p I I I S U I C  1.0.  any C f  C b e  
c e l l s  i n d i c a t e d  h i t .  and t h e  I s t e  o f  gas l o s s  i n d i c a t e d  t h e  
s i z e  o f  t h e  h o l e  r i d e .  Thus. t h e  mass and i n c i d e n t  e n e r g y  o f  
~ 1 c h  m e t e o r o i d  p a r t i c l e  c o u l d  be o b t a i n e d .  and when c o n b i n r d  
r i t h  t h e  t r a j e c t o r y  da ta ,  .LlOwed t h e  s p a t i a l  d e n s i t y  c f  t h e  
m e t e o r o i d s  t o  b e  d e t e r m i n e d .  The p.n.11 detected i m p a c t s  o f  
p a r t i c l e s  h a v i n g  a mass o f  g r e a t e r  t h a n  l.E-6 g. The pane ls  
covered  8 . 4 6  14  o f  e.pOsed area c r  P i o n e e r  11. R e s u l t s  f r e s  
t h i s  e x p e r i m e n t  were combined r i t h  t h o s e  from a siRi1.r 
I N V E S T I 6 A T I O N  NAME-  Z O D I A C A L - L I G H T  TYO-COLOR 
P H O T O P O L A R I M E T R I  
NSSDC I D -  7 2 - 0 1 2 A - 1 4  l N V E S T l G A T I V E  PROGRAR 
CODE E L - 4 ,  S C I E N C E  
I N V E S T I G A T I O N  O I S C I P L I N L ( S )  
A S T R O H O M I  
P L A N E T A R I  ATMOSPHERES 
I O D I A C A L  LIGHT 
PERSONNEL 
P I  - J.L. h E I N B E R G  
01 - n.s. MANNER U O f  fLORIDA N A S A - J P L  
B R I E F  D E S C R I P T I O N  
The l i a r l i n g  PhOtopo1ar i .eter I I P P )  c x p e r i m c n t  1al.o 
c a r r i e d  O n  P i o n e e r  11) 1 1 s  used t o  obtarn mavs of  t h e  z o d i a c a l  
l i g h t  d i s t r i b b t i o n  i n  t w o  r o l o r r ~  b l u e  (39PO t o  4 9 0 0  A )  and  r e d  
(58CO t o  7 0 0 0  1). In each  c o l o r .  t h e  .=PI i c r c  c o n s t r u c t e d  o u t  
O f  t h e  i n t c g , l t c d - d c t c ~ t o l - , ~ * p a " ~ ~  11 /61  O f  a r o l l  p e r i o d ) ,  
s p i n - r r m  p o i n t - i m a g i n g  d a t a  o b t a i n e d  by  v i e r i n g  t h r o u g h  a $ 0  
b y  40-.rad f i C l a - l t O D  a p e r t u r e .  T h i s  Mort was p e r f c r i e d  
d u r i n g  t h e  c r u i s e  p o r t i o n  o f  t h e  m i s s i o n .  D e t a i l e d  
r i m u I t m + o u r  r a d i c . e t r i r  and  p a l r r i . c t r i r  maps o f  b o t h  s k y  
r o l o r S  l C P C  ..de a s  t h e  S p a C t C l a f t  S l e p t  O u t  a 3 6 0 - d r g  C l o c k  
a n g l e  w i t h .  and t h e  tClescOpC and ~ p t i r l  l e l e  Stepped  i n  t o n e  
a n g l e  ( t h e  a n g l e  b r t r c c n  s p a c e c r a f t  s p i n  a i i s  and t h e  t . l ~ s t o p e  
o p t i c a l  a x i s ) .  A t  each d i s c r e t e  cone a n g l e r  a 20-roll 
measurrment r y r l r  O c c u r r e d ,  c o n s i s t i n g  o f  1 0  r o l l s  f o r  t h e  
a c r u n u l a t i o n  O f  t h e  d a t a  and f a r  c a l i b r a t i o n .  a l t e r n a t e d  w i t h  
1 0 - r a l l  p t v i o d s  used f o r  t h e  t e l e m e t r y  O f  t h e  d a t a .  D u r i n g  a 
d a t a  r o l l ,  t h e  s i g n a l s  f r o m  l o u r  d e t C C t O r s  1 2 I ~ 0 1 0 r )  " e r e  
i n t a g r a t e d  o v e r  a t i m e  i n t e r v a l  r s u a l  t o  1 / 6 4  o f  t h e  r o l l  
p e r i o d .  The four  c h a n n e l s  p r o v i d e d  r i . u l t aneour  m e a s ~ ~ e m e n t s  
a t  tu0  o r t h o g o n a l  p o l a r i z a t i o n  a z i m u t h s  i n  t h e  t u o  SP~LII~I 
t a n d r .  The p o l a r i z a t i o n  was sampled p a r a l l e l  and perpendicular 
t o  t h e  p l a n e  c o n t a i n i n g  t h e  r p a r c r r a f t  s p ~ n  a n i s  a n d  t h e  
o p t i c a l  ..is o f  t h e  telescope. R a d i o a c t i v e  (alibiation was 
O r o v i d e d  b y  a I =d io i *O tOpe- .C t iY . t~d  phosphor  I O Y T C C .  A L L  such 
d a t a  W C I C  f c r l a t t r d  t O  p l D d U L C  a S k y  . lap,  360 d r g  i n  c l o c k  
a n g l e  b y  141  dcg i n  cone angle. l h c  c i p c r i m c n t a l  t r a i n  f o r  t h e  
I P P  Package c o n s i s t e d  o f  t h e  f o l l o r i n g  e lemen ts :  11) a 
~ c i ~ - d i f f r . ~ f i o n - l i . i t e d  2 . 5 4 - r .  n a k s u t w  c a t a d i o p t r i c  
t e l I s c O p e  ( f I 3 . 4 ) r  (2) a t o t a l  plane whee l  c o n t a i n i n g  
f i e l d - o f - v i e w  I D C C ~ U ~ ~ S ,  d e p o l a r i z e r s ,  c a l i b r a t i o n  s o u r c c I  
etc.r  ( 3 )  a b o l l a s t o n  p i i s .  t o  s p l i t  l i g h t  i n t o  two  
o r t h ~ g o n a l l y  vo l . r i zcd  beams, ( 4 )  a 45-de9 d i c h r o m a t i c  m i r r o r  
t h a t  r e f l e c t e d  r a v e l e n g t h s  l e s s  t h a n  5500  A (blue beam) and 
t r a n s m i t t e d  a l l  l i g h t  O f  g r e a t e r  u l r c l c n g t h  (red beam) r  ( 5 )  1 0 1  
each r o t r t r a l  beam ( t r o  p o l a i i z a t i ~ n . ) ~  a f i l t e r i n g  c o a t e d  
r e l a y  lens  and  f o l d i n g  m i r r o r s .  and ( 6 )  f o r  each  s p e c t r a l  bean. 
t u 0  B r n d i n  r h a n n e l t r o n  d e t e c t o r s  (b lue .  b i a l k a l i  I-11 
c h O t O L l t h o d e s i  red- 5-20 p h o t o c a t h o d e s )  t o  r e g i s t e r  t h e  
i n t e n s i t y  i n  each  p o l a r i z a t i o n  component.  
- -- - - - - P l C N E E R  11, *E1N0E*t-------- - - - - - - - - - - - - - - - - - - - - - - - - - - -  
l Y V E S T I G A T I O N  NAME-  Z 0 O I A C A L - L l G H T  TYO-COLOR 
P H O T O P O L A R I M E T R I  
1 N V E S T l G A l I V E  PROGRAM NSSOC I D -  7 3 - 0 1 9 A - 1 5  
CODE E L - 4 ,  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E < S l  
Z O D I A C A L  L I G H T  
PLANETARI ATMOSPHERES 
A S T R O N O M I  
F E I S O N N P L  
P I  - J.L. Y E I N B E R G  S P A C E  A S T R O N O M I  L A 0  
01 - 1 . 5 .  MANNER N A S A - J P L  
B R I E F  D E S C R I F T I O N  
l h c  I m a g i n g  P h r r t o ~ o l a r i m r t ~ r  I I P P )  ~ x v e r i m e n t  was used t o  
o b t a i n  maps of t h e  z o d i a c a l  l i g h t  d i s t r i b u t i o n  i n  t u 0  c o l o r s r  
b l u e  ( 3 9 0 0  t c  4 9 0 0  A )  and r e d  ( 5 8 ~ 0  t o  7 0 0 0  A ) .  i n  each   COLD^. 
t h e  mapi were constructed O u t  o f  t h e  
i n t e g . i t C d - d ~ t C T t O i - r c l p o n . r  ( 1 1 6 q  O f  a r o l l  p e r i o d ) ,  s o i n - s c a n  
p o i n t - i m a g i n g  d a t a  O b t a i n e d  by v i e r i n g  t h r o u g h  a 4 0 -  b y  40-mrad 
f i e l d - S t O F  a F e r t U I e .  T h i s  l o l l  Mas per formed d u r i n g  t h e  c r u i s e  
p o r t i o n  o f  t h e  m i s s i o n .  In d e t a i l ,  s i m u l t a n e ~ ~ s  I a d i o m e t r i c  
and p o l a r i m e t r i c  maps o f  t h e  sky  i n  b o t h  L O ~ O I I  " e r e  made as 
t h e  spacecraft swept o u t  a 36C-deg c l o ~ k  a n g l e  sua th r  ana t h e  
t e l e s c o p e  and o p t i c s  WCIC stepped i n  cone  a n g l e  l t h r  m q l c  
be tween  s p a c e c r a f t  s p i n  a x i s  and t h e  t e l e s c o p e  O p t i c a l  a x i s ) .  
A t  r i c h  d i s c r e t e  cone angle. a 20-roll n e a s u r t m e n t  c y c l e  
o c c u r r e d ,  c o n s i s t i n g  o f  10 r o l l s  f o r  t h e  s c c u m u l a t i o n  O f  t h e  
d a t a  and f o r  c a l i b r a t i o n r  a l t e r n a t e d  r i t h  1 0 - r o l l  p e r i o d s  used 
f o r  t h e  t e l ~ * e t r y  o f  t h e  data.  D u r i n g  d a t a  r o l l ,  t h e  s i g n a l s  
f rom f o u r  d e t e c t o r s  ( Z / c o l o r )  w e r e  i n t e g r a t e d  o ~ t i  a t i m e  
i n t e r v I l  e q u a l  t o  1 / 6 4  o f  t h e  r o l l  p e r i o d .  The f o u r  c h a n n e l s  
p r o v i d e 0  S i W l t a n r o u r  mCaIUIImentS a t  t u 0  o r t h o g o n a l  
p o l a r i z . t i c n  azi.uths i n  t h e  two ~ p . ~ t i . l  b i n d s .  The 
p01 . r i za t i on  was s a l p l c d  p a r a l l e l  and p e r p e n d i c u l a r  t o  t h e  
plane  c o n t a r n i n s  t h e  SpaCeCra t t  s p i n  a x i s  and t h e  o p t i c a l  a x i s  
O f  t h e  t e l e l t o p e .  R.diOactiYe c a l i b r a t i o n  I a I  p r o v i d e 4  by a 
r.diOisOtOvC-.CtiY=t=d vhosphar  IOUILC. A l l  such d a t a  "ere 
9 6  
to.m.ttCd t o  produce  a s k y  map. 3 6 0  deg i n  c l o c k  angle  by  1)l 
dcy i n  cone a n g l e .  The c x p . r i m t n t a l  t r a i n  t o r  t h e  1PP package 
c o n s i s t e d  o f  t h e  t o l l o r i n p  . l emcn ts r  11) a 
n . a r - d i f t r . r t i o n - l i . i t c d  2.54-rm U a t s u t o v  c a t a d i c p t r i c  
t e l e s c o p t  ( f l 3 . + ) ;  ( 2 )  a f o c a l  p l a n e  whee l  c o n t a i n i n g  
f i e l d - o f - v i e r  a p ~ r t u r e s ~  d e p o l a r i z e l f .  c a l i b r a t i o n  10urcc1 
ctc.; ( 3 )  a Y o l l a r t o n  p r i s .  t o  s p l i t  t h e  l i g h t  i n t o  twc  
o r t h o g o n a l l y  p o l a r i z e d  beams. ( 4 )  a 45-drp d i c h r o m a t i c  m i r r o r  
t hmt  r e f l e c t e d  w a v e l e n g t h s  l e s s  t h a n  5500 A (blue beam) and 
t r a n s m i t t e d  a l l  l i g h t  O f  g r e a t e r  w a r e l e n g t h  ( r e d  beam). 1 5 )  f e r  
each s p ~ c t r a l  beam ( t w o  p o l a r i x a t i o n r )  a f i l t e r i n g ,  coa ted  
r e l a y  l e n s  and f o l d i n g  m i r r o r s .  and ( 6 )  tot each s p e c t r a l  brame 
t i 0  B c n d i x  r h a n n t l t r o n  d.tCctOrs ( b l u e  - b i a l k a l i  S - 1 1  
phOtOCathOdel. r e a  - S - 2 0  p h e t o c a t h c a e s )  t o  r e g i s t e r  t h e  
i n t e n s i t y  i n  each p o l a r i z a t i o n  component. (Note:  a r i a i1 . r  
e x p e r i m e n t  # a s  a l s o  aboard P i o n e e r  10 . )  D a t a  i n c l u d e  t h e  
i n t e r p l a n e t a r y  r e g i c n .  
9 1  
Interplanetary Investigations 
PRECEDING PAGE BUNK NOT FILMED u p ~ u I w ) ) u I L L x t l u w g  
INTERPLANETARY 
Plate 7. This is a collection of press release images of typical 
spacecraft designed solely to conduct investigations in interplanetary 
space. ( A )  Pioneer 5 investigated particles and fields in ciscytherean 
space, including solar flares and the solar wind. (B) Pioneer 6 
investigated interplanetary phenomena in ciscytherean space to within 
about 0.814 AU of the sun. (C) Pioneer 9 collected scientific data on 
the electromagnetic and plasma properties of the interplanetary medium. 
(D) Helios-A investigated the properties and processes in interplanetary 










There were seven missions which were designed solely to make investigations in 
interplanetary space. These were Pioneers 5, 6, 7, 8, and 9, and Helios-A 
and -B. There were 54 investigations for which NSSDC has data or sources for 
obtaining data. These cover three categories which are ( 1 )  Particles and 
Fields, (2) Radio Science and Celestial Mechanics, and ( 3 )  Interplanetary 
Particles. Table 1 and Appendix C show the investigations in more detail. 
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SPACECRAFT COMMON NAME- PIONEER 5 
ALIERNATE NAMES- 1960  ALPHA I r  00027 
NSSOC I D -  60-001A 
LAUNCH DATE- (13/11/60 Y E I G H T -  43 .  KG 
LAUNCH S I T E -  CAPE CANAVERIL.  U N I T E D  STATES 
LAUNCH V E H I C L E -  T H O R  
SPONSORING COUNTRYIAGENCY 
U N I T E D  STATES NASA-OSSA 
U N I T E D  STATES DOD-USIF 
l N l I l A L  O R 0 1 1  PARAMETERS 
O R E 1 1  I Y P E -  H E L I O C E N T R I C  
ORB11 P E R I O D -  3 1 1 . 6  D A Y S  
P E R I A P S l S -  0.1061 AU R A D  
EPOCH D A l E -  03111160  
I N C L I N A T I O N -  3.35 D I G  
APOAPSIS-  0.9931 AU R A D  
PERSONNEL 
PM - C.F. H A L L ( N L A )  NASA-ARC 
B R I E F  D E S C R I P T I O N  
P i o n e e r  5 (1960  a l p h a  1) " a s  a s p i n - s t a b i l i z e d  s p a c e  
p r o b e  u s e d  t o  i n v e s t i g a t e  i n t r r t l a n e t a r y  I P a C I  b r t r r r n  t h e  
o r b i t s  o f  e a r t h  a n 0  V e n u s .  T h e  s p a c e c r a f t  m C a S u I C d  magne t i c  
f i e l d  phenomena. s o l a r  f l a r e  p a r t i c l e s r  and i o n i z a t i o n  i n  t h e  
i n t e r p l a n e t a r y  r e g i c n .  T h e  d i g i t a l  a a t a  were t r a r s m i t t e d  a t  I r  
6. and 6 9  boss  depend ing  on t h e  d i s t a n c e  of  t h e  s p s ~ ~ c ~ l t t  f r o m  
t h e  e a r t h  and t h e  s i z e  O f  t h e  l e c e l v i n g  an tenna.  Y e i g h t  
L i m i t a t i o n s  on t h e  s o l a r  c e l l s  p r ~ v e n f ~ d  c o n t i n u o u s  operation 
of t h e  t e l e m e t r y  t r a n s m i t t e r s .  Abou t  f o u r  o p e r a t i o n s  o f  2 5 - n i n  
d u r a t i o n  were s c h e d u l e d  p e r  day  w i t h  o r r a s i o n a l  i n r r r a s r r  
d u r i n g  t i m e s  o f  s p e c i a l  i n t e r e s t .  A t o t a l  o f  138 .9  h o f  
o p e r a t i o n  " a s  ~ o m p l i t e d ~  and o v e r  3 m i l l i o n  b i n a r y  b i t s  o f  d a t a  
were r e c e i v e d .  I h e  m a j o r  p o r t i o n  o f  t h e  d a t a  111s r a c a i r c d  at 
t h e  M a n ~ h ~ s t e r  and H a d a i i  t r a c k i n g  s t a t i o n s  because  t h e i r  
an tennas  p r o v i d e d  g r i c  I eCCpt iOn .  Pioneer 5 per formed n o r m a l l y  
u n t i l  A p r i l  3 0 .  l9CCr a f t e r  which t e l e m e t r y  t r a n s s i s s i o n  Cecame 
t o o  i n f r e q u e n t  f o r  any s i g n i f i c a n t  a d d i t i o n  t o  t h e  da ta .  The 
s p a ~ e c r a f t  e s t a b l i s h e d  a c ~ m m ~ n i c a t i ~ n s  l i n k  w i t h  t h e  e a r t h  
from a r e c o r d  d i s t a n c e  o f  2 2 . 5  m i l l i c n  m i l e s  On June 26,  1960-  
wh ich  1.9 t h e  l a s t  d r y  o f  t r a n r n i r s i o n .  ............................................................ 
SPACECRAFT COMMON NAME- PIONEER 6 
ALTERNAIE NAMES- PIONEER-Ar 01041 
NSSDC I D -  65-1D5A 
LAUNCH DATE- 1 2 / 1 6 / 6 5  YEIGHT- 1 4 6 .  KG 
LAUNCH S I T E -  CAPE CANAVERAL, U N l l E D  STATES 
LAUNCH V E H I C L E -  DELTA 
SPONSORING COUNTRYIAGENCY 
U N I T E D  STATES NASA-OSSA 
O R B I T  PARAMETERS 
O R E 1 1  TYPE- H E L I C C E N T R I C  
O R B I T  P E R I O D -  3 1 1 . 1  D A Y S  
P E R I A P S I S -  0.613 AU RAD 
PERSONNEL 
PM - C.F. H A L L ( N L A )  
PS - P .  DYAL 
EPOCH DATE- 0 7 / 1 5 / 7 5  
I N C L I N A T I O N -  0 .168  D t b  
APOAPSIS-  0 .983  AU RAD 
NASA-ARC 
NASA-ARC 
B R I E F  D E S C R I P T I O N  
P i o n e e r  6 111 t h e  f i r s t  i n  a s e r i e s  o f  r c l a r - o r b i t i r e ,  
s p i n - s t a b i l i z e d ,  s o l a r - c e l l  and b a t t e r y - p o w e r e d  s a t C l L i t # * l  
d e l i y n c d  t o  Ob ta iP  m e a s u r ~ m e n t s  a n  a c o n t i n u i n g  b a s i f  o f  
i n i c r p l a n c t a r y  phenomena f r o m  r i d e l y  s e v a r a t ~ d  p o i n t s  i n  s p a c e .  
I t s  e . p e r i i e n t s  s t ~ a i e d  t h e  p o s i t i v e  i o n s  and c l e r t r c n s  i n  t h e  
s o l a r  r i n d ,  t h e  i n t c r p l a n c t a r y  e l e c t r o n  d e n s i t y  ( r a d i o  
p r o p a g a t i o n  c r p t r i * r n t ) .  s o l a r  and g a l a ~ t i c  cosmic  r a y s ,  and 
t h e  i n t t r p l s n c t a r y  m a g n e t i c  f i e l d .  I t s  m a i n  a n t e n n a  " a s  a 
h i g h - g a i n  d , r c c t i o n a l  an tenna .  The s ~ a c e c r i f t  1.11 
s p i n - s t a b i l i z e d  a t  a b o u t  60  rpmr and t h e  s p i n  i r i s  i d 5  
p r r p c n d i r u l a r  t o  t h e  C t l i C t i r  p l a n e  and p o i n t e d  toward  t h e  
Scu th  e c l i p t i c  p o l e .  0 y  ground ramrrndr  one o f  f i v e  b i t  r a t e s .  
One O f  f o u r  d a t a  f o r m a t r r  and one o f  f o u r  O p e r a t i n g  modes c o u l d  
be  S e l e c t e d .  The f i v e  b i t  r a t e s  u e r e  5 1 2 ,  256 ,  6 4 .  1 6 ,  and 6 
b p ~ .  Three  o f  t h e  four  d a t a  f o r m a t s  c o n t a i n e d  p r i m a r i l y  
s c i e n t i f i c  d a t a  anc c o n s i l t e d  o f  32 s e v e n - b i t  w o i d l  p e r  f r a r e .  
O n e  s c i e n t i f i c  d a t a  f o r m a t  "as f o r  use a t  t h e  f r o  h i g h e s t  b l t  
r a t e s .  A n o t h e r  uas f o r  use a t  t h e  t h r e e  l a r c r t  b i t  r a t e r .  T h e  
t h i r d  c o n t a i n e d  a a t a  f r om o r l y  t h e  r a d i c  DrOoagat iOn 
e n p e r i m e n t -  T h e  f o u r t h  d a t a  f o r m a t  c o n t a i n e d  m a i n l y  
e n g i n e e r i n g  da ta .  The four o p e r a t i n g  modes i c r c  r e a l  t ime, 
t e l e m e t r y  s to re .  d u t y  c y c l e  s to re .  and m m o r y  readou t .  I n  t h e  
r e a l - t i n e  mode, d a t a  " e r e  r a n p l r o  and  t r a n s m i t t e d  d i r e c t l y  
I d i t h o u t  s t o r a y e )  a s  s p e c i f i e d  b y  t h e  d a t a  f o r m a t  and b i t  r a t e  
s ~ l e c t ~ d .  I n  t h e  t e l e m e t r y  I t o r e  mode, d a t a  # e r e  s t o r e d  and  
t r a n s m i t t e d  s i m u l t a n e o u s l y  i n  t h e  f o r m a t  and  a t  t h e  b i t  r a t e  
~ e l e c t e d .  I n  t h e  d U t y - C y ~ l C  s t o r e  .Odes  a S i n g l e  f r a m e  C f  
s c i e n t i f i c  d a t a  w a s  c o l l e ~ t ~ d  a n d s t o r e d  a t  a r a t e  o f  512  bps. 
The t i m e  i n t e r v a l  be tween  t h e  c o l l e c t i o n  and s t o r a g e  o f  
r ~ r c e r s i v r  f rames  c o u l d  be  v a r i c a  t y  ground  c o m m a n d  ba tweer  2 
and  1 7  mi" t o  P r D I i d C  p a r t l a 1  d a t a  c o v e r a g e  f o r  p e r i o d s  U D  10  
19 h r  a s  l i m i t e d  b y  t h e  b i t  i t o r a g e  c a p a c i t y .  I n  t h e  me.101)l 
r e a d o u t  W O d t r  d a t a  were  P e a d  Out a t  u h r t r v c r  b i t  l a t e  IaS 
PWECEDCNG PAGE BLANK NOT FILMED 
a p p r o p r i a t e  t C  t h e  s a t e l l i t e  d i s t a n c e  fro. t h e  e a r t h .  ............................................................ 
SPACECRAfT COPMON NAUE- PIONEER 1 
ALTERNATE NAMES- P I O N E E R - 8 .  02398  
NSSDC 10- 6 6 - 0 1 5 1  
LAUNCH DATE- 0 8 / 1 7 / 6 6  Y E I G H T -  1 3 8 .  K G  
LAUNCH S I T E -  CAPE CANAVERAL, U N I T E D  STATES 
LAUNCH VEHICLE- DELTA 
SPONSORING COUNIRYIALENCY 
U N I T E D  STATES NASA-OSSA 
O R B I T  PARAMETERS 
O R 0 1 1  T Y P E -  H E L I O C E N T R I C  EPOCH DATE- 0 2 / 1 2 / 7 6  
O R E 1 1  P E R I O D -  4 0 2 . 9  D A Y S  I N C L I N A T I O N -  O . O Y &  D I G  
P E R I A P S I S -  1 . 0 0 9  AU R A D  APOAPSIS-  1.125 AU WAD 
PERSONhEL 
PM - C . F .  H A L L ( N L A )  
PS - J.H.  YOLFE NASA -ARC NASA-ARC 
0 R I E f  D E S C R I P l l O N  
P i o n e e r  7 "1% t h e  s e c o n d  i n  a s e r i e s  o f  s o l a r - o r b i t r n g r  
s p i n - s t a b i l i z e d ,  s o l a r - c e l l  and b a t t e r y - p o w e r e d  1 l t ~ L 1 i t ~ s  
o e r i g n e d  t o  o b t a i n  measurements o f  i n t c r p l a n r t a r y  phenomena 
t ram r i d t l y  s e p a r a t e d  p o i n t s  i n  space on a c o n t i n u i n g  b a s i s .  
The s p a c e c r a f t  C a r r i e d  t x p e r i n c n t r  t o  s t u d y  p o s i t i v e  i o n s  ana 
c L c c t r o n s  i n  t h e  s o l a r  wind. t h e  i n t e r p l a n e t a r y  e l e c t r o n  
d e n s i t y  ( r a d i o  p r o p a g a t i o n  e ~ p e r i m e n t ) r  s o l a r  and g a l a c t i c  
c a r a i c  r a y s ,  and  t h e  i n t e r p l a n e t a r y  m a g n e t i c  f i e l d .  I t s  m a i n  
a n t e n n a  "as a h i g h - g a i n  d i r e c t i o n a l  antenna. The s p a c e c r a f t  
u i i  s p i n - s t a b i l i z e d  a t  abou t  bo rp.. and t h e  s p i n  a x i s  was 
p e r p e n d i c u l a r  t o  t h e  e c l i p t i c  p l a n e  and  p o i n t e d  a o p r ~ ~ i m a t e l y  
t o r a r d  t h e  s o u t h  c t l i p t r r  p o l ? .  b y  g r o u n d  c o m m n d r  o n e  o f  f i v e  
b i t  ra tes ,  one O f  f o u r  d a t a  fo rma ts ,  a n d  one O f  f o u r  O p c l a t l n g  
modes c o u l d  t e  s e l e c t e d .  The f i v e  b i t  r a t e r  i e r t  5 1 2 ,  2561  64 ,  
l b r  and 8 bps .  Th ree  O f  t h e  f o u r  d a t a  f o r m a t s  c o n t a i n e d  
b c i m a r i l y  s c i e n t i f i c  d a t a  and c o n s i s t e d  o f  32  s e v e n - b l t  u o r d s  
per  frame. One s c i e n t i f i c  d a t a  f o r m a t  was used f o r  t h e  two  
h i g h e s t  b i t  r a t e s .  A n o t h e r  was Used f o r  t h e  t h l e e  l o r r r t  b i t  
r a t e r .  T h e  t h i r d  c o n t a i n e d  d a t a  f r o m  o n l y  t h e  r a d i o  
prOp.g.tiOn e x p e r i m e n t .  The f o u r t h  d a t a  f o r m a t  c o n t a i n e d  
m a i n l y  e n g i n e e r i n g  da ta .  The f o u r  o p e r a t i n g  modes were (1) 
r e a l  t ime, 1 2 )  t e l e m e t r y  s t o r e ,  ( 3 )  d u t y  c y c l e  s to re .  and ( 4 )  
memory r e a d o u t .  I n  t h e  r e a l - t i m e  eode. d a t a  i ~ r t  s a n p l c d  and 
t r a n s m i t t e d  d i r e c t l y  ( w i t h o u t  s t o r a g e )  as  s p e c i f i e d  b y  t h e  d a t a  
f o r m a t  and b i t  r a t e  IC lCCtCd .  I n  t h e  tCLemCt ly  S t o r e  node, 
d a t a  " e r e  s t o r e d  and  t r a n s m i t t e d  s i m u l t a n e o u s l y  i n  t h e  f o r m a t  
and  a t  t h e  b i t  r a t e  s e l c c t c d .  I n  t h e  d u t y  c y c l e  s t o r e  mode, a 
s i n g l e  f r a n c  o f  s c i e n t i f i c  d a t a  "as T O L L F C ~ C ~  ana s t o r e d  a t  a 
r a t e  o f  5 1 2  b p i .  The t i m e  p e r i o d  b e t i e e n  wh ich  ~ ~ c c c s s i v e  
frames *ere  ~ O L l ~ c t e d  and s t o r e d  c o u l d  b e  r a r l c d  b y  g r o u n d  
comaand b r t r r c n  2 and  1 7  m i n  t o  p r o v i d ~  p a r t i a l  d a t a  c o v e r a g e  
f o r  p e r i o d s  u p  t o  19 h r  a s  l i m i t e d  b y  t h e  b i t  I t O l a g t  C a p a c i t y .  
I n  t h e  mrmory r e a d o u t  mode, d a t a  " e r e  read  o u t  a t  w h a t e v e r  b i t  
r e t e  "as a p p r o p i i a t ~  t o  t h e  s a t e l l i t e  d i s t a n c e  f r o m  t h e  e a r t h .  ............................................................ 
SPACECRAFT COMMON NAME- PIONEER 8 
ALTERNATE NAl l fS-  PIONEER-C, 03066 
NSSDC 10- 67-123A 
LAUNCH DATE- 1 2 / 1 3 / 6 7  Y E I G H T -  1 4 6 .  KG 
LAUNCH S I T E -  CAPE CANAVERALI U N I T E D  STATES 
LAUNCH V E H I C L E -  DELTA 
SPONSORING COUNTRV/AGENCI 
U N I T E D  STATES NASA-OSSA 
O R 8 1 1  PARAMETERS 
O R B I T  TYPE- H E L l O C E N T R I C  
O R 0 1 1  PERICD- 3 1 7 . 5  DAYS 
P E R I A P S I S -  0 . 9 9 2  AU R A D  
FERSONNEL 
PM - C.F.  H A L L ( N L A )  
PS - J.H.  YOLFE 
EPOCH DATE- 0 9 / 1 1 / 7 5  
I N C L 1 N A T I O N -  0 .057  UEG 
APOAPSIS-  1 .088  A U  RAD 
NASA-ARC 
NASA-ARC 
B R I E F  D E S C R I P T I O N  
P i o n e e r  R was t h e  t h i r d  i n  a r t r i r s  of s o l a r - o r b i t i n g ,  
~ p i n - s t a b i l i z e d ~  s o l a ~ - c c l l  and b a t t e r y - p O I C l e d  s a t e l l i t e r  
d e s i g n e d  t o  o b t a i n  n e a l u r r m e n t s  o f  i n t e r p l a n e t a r y  phenomena 
f r o m  w i d e l y  separates p o i n t s  i n  spare  an a c o n t i n u i n g  b a s i s .  
The s p a c c ~ r a f t  c a r r i e d  ~ i p ~ i i m t n t ~  t o  s t u d y  t h e  p o s i t i v e  i o n s  
and  e l ~ c t r o n r  i n  t h e  s o l a r  r i n d ,  t h e  i n t e r p l a n c t a l y  t l ~ c t r o n  
d e n s i t y  ( r a d i o  p r o p a g a t i o n  c x p r r i n c n t > r  s o l a r  and g a l a r t - c  
cosmic r a y s r  t h e  i n t e r p l a n e t a r y  m a g n e t i c  f i e l d ,  C O S I I L  dus t ,  
and  e l e c t r i c  f i e ld . .  I t 1  m a i n  a n t e n n a  r a r  a h i g h - g a i n  
d i r e c t i o n a l  antenna. The I C a c t c l a f t  " a s  S p ( n - l t a b i l i Z c d  a t  
a b o u t  60  r t a r  and t h e  S p i n  a x i l  was p e r p e n d i c u l a r  t o  t h e  
ground command, one o f  f i v e  b i t  r a t e l ,  one O f  f o u r  d a t a  
f o r l l a t s r  and one o f  f o u r  O p e r a t i n g  modes c o u l d  b r  S e l e c t e d .  
The f i v e  b i t  r a t e s  " e r e  5 1 2 ,  256 ,  6 4 ,  1 6 ,  and  & b p l .  Th ree  O f  
t h e  f o u r  d a t a  f o r m a t s  were used  p r i m a r i l y  f o r  s c i e n t i f i c  d a t a  
and c o n r i % t c d  o f  2 2  s e v e n - b i t  r o r d s  p e r  t r i n e .  One s c i e n t i f i c  
e c l i p t i c  p l a n e  and p o i n t e d  t o r a r d  t h e  s o u t h  e c l i p t i c  P O L C -  b y  
10s 
S P A C E C R A F T  COMMON NAME-  P I O N E E R  9 
A L T E R N A T E  N A M E S -  P I O N E E R - D I  P L - 6 8 4 ) :  
03533 
NSSDC I D -  6 8 - 1 0 0 1  
L A U N C H  D A T E -  1 1 / 0 8 / 6 8  Y E I G H T -  1 4 1 .  K G  
L A U N C H  S I T E -  CAPE C A N A V E R A L ,  U N I T E D  S T A T E S  
L A U N C H  V E H I C L E -  D E L T A  
S P O N S O R I N G  C O U N T R Y I A G E N C Y  
U N I T E D  S T A T E S  NASA-OSSA 
O R 8 1 1  P A R A M E T E R S  
O R B I T  T Y P E -  H E L I O C E N T R l C  EPOCH D A T E -  O Z l 2 l l l 6  
O R B I T  P E R I O D -  291.6 D A Y S  I N C L I N I l I O N -  0 . 0 8 6  D E 6  
P E R I A P S I S -  J . l t l  AU R A D  A P O A P S I S -  0 . 9 9 0  AU R A D  
P E R S O N N E L  
PM - C.F. Y A L L ( N L A )  NASA-ARC 
P S  - P. D Y A L  NASA-ARC 
B R I E F  D E S C R 1 P T I O N  
P i o n e e r  9 r a s  t h e  f o u r t h  i n  I s e r i e s  o f  s o l a r - o r b i t i n g ,  
s ~ i n - r t a b i l i z r d ~  and s o l a r - c e l l  and b8ttery-pO1CIed s a t r l l i t r s  
designed 10 o b t a i n  measurewen ts  c t  i n t c r p l a n e t a i y  Phenomtna 
t v o i  r i d e l y  s e p a i a t e d  p o i n t s  i n  s p a r e  on a c o n t i n u i n g  b a s i s .  
T h e  s p a c e c ~ a t f  c a r r i e d  e ipc r i . en ts  to s t u d y  t h e  ~ o = i t i v e  i o n s  
avd ~ l ~ c t r o n s  i n  t h e  s o l a r  r i n d .  t b -  i n t e r p l a n e t a r y  e l e c t r c n  
d e n s i t y  (r.di0 p i ~ ~ a g a t i o n  c ~ p e r i . c n t ) .  solar and  g.l.ctic 
c01.i~ r a y s .  t h e  i n t r r p l . n e t * r y  r a g n t t i c  f i e l d ,  cosmic  dus t .  
8nd e l e c t r i c  f i r l d s .  Alao. a new c o d i n g  p r o c r s s  1.1 
i # p l e m c n t r d  f o r  P i o n e e r  9. I t s  main  a n t e n n a  was h i g h - g a i n  
d i r e c t i o n a l  one. The s p * c c c r a f t  "as s p i n - s t a b i l i z e d  at abou t  
6 0  rpm. and t h e  S p i n  a r i r  was p C r F l n d i C Y L I I  to t h e  e c l i p t i c  
p l a n a  and p o i n t e d  t o w a r d  t h e  s o u t b  r r l i p t i c  p o l e .  B y  ground  
command, one o f  f i v e  b i t  r a t e s .  one of  t o u r  d a t a  t o r m i t s r  .nd 
one o f  f o u r  o p e r a t i n g  modes c o u l d  be s e l e c t e d .  The f i v e  b i t  
r a t e s  were 512,  2 5 6 ,  64. 16- and 8 bps. Th ree  o f  t h e  four  d a t a  
f o r m a t s  c o n t a i n e d  ~ r i # a c i l y  s c i e n t i f i c  d a t a  and c ~ n s i f t c d  o f  32 
s e v e n - b i t  words per frame. One s c i e n t i t i c  d a t a  f o r m a t  was used 
8 t  t h e  two h i g h e f t  b i t  r a t C I .  m o t h e r  "as used a t  t h e  t h r e e  
louis1 b i t  r a t e s r  and  t h e  t h i r d  c o n t a i n e d  datm f r o .  o n l y  t h e  
r .d iC-pIOpagat iOn r z p r r i . t n t .  l h e  f C u I t h  d a t a  f o r m a t  c o n t a i n e d  
m a i n l y  e n g i n e e r i n g  d a t a .  The f o u r  ~ p ~ i a t i n g  modes were 
r e a l - t i m e .  t e l e m e t r y - s t o r e .  d u t y - c y c l I  s t o r e ,  and memory 
readout.  In t h e  r e a l - t i m e  mode. d a t a  w e l t  Sa.pled and 
t r a n s m i t t e d  d i r e c t l y  ( w i t h o u t  s t o r a g e )  a s  s p e c i f i e d  b y  t h e  d a t a  
f o r m a t  and b i t  r a t e  s e l e c t e d .  I n  t h e  t ~ l ~ . e l r y - s t ~ r t  mode. 
d a t a  i c r c  s t o r e d  and t r a n s m i t t e d  simultaneously i n  t h e  t o r m a t  
and a t  t h e  b i t  r a t *  s e l e c t e d .  I n  t k e  d u t y - c y c l e  I t o r e  node. a 
s i n g l e  frame o f  s c i e n t i f i c  d a t a  .I.% c o l l ~ ~ t e d  and s t o r e d  at a 
rate O f  512 bpS. The ti.- p e r t O d  b e t r e e n  C o l l a C t i o n  and 
s t o r a g e  o f  s u c c e s s i v e  f r a m e r  could be v a r i e d  b y  ground rommand 
be tween  2 and 1 7  r i n  t o  p r o u i a r  p a r t i a l  d a t a  C O Y ~ ~ ~ P C  f o r  
p e r i o d s  o f  up t o  19 h r  .I l i m i t e d  b y  t h e  b i t - s t o r a g e  c a p a c i t y .  
I n  t h e  .emery r e a d o u t  mode. d a t a  #ere  r e a d  o u t  a t  r h a t c r c r  b i t  
r a t e  was a p p r o ~ r i a t e  t o  t h e  s a t e l l i t e  d i s t a n c e  f rom t h e  e a r t h .  .............................................................. 
S P A C E C R A F T  COMMON NAME-  H E L I O S - A  
A L T E R N A T E  N A M E S -  H E L I O - A r  P L - l a I A  
H E L l G S  1 
NSSDC I D -  1 4 - 0 9 1 A  
L A U N C H  D A T E -  1 2 / l t / l 4  U E I G H T -  3 1 1 . 2  K G  
L A U N C H  S I T E -  CAPE C A N A V E R A L .  U N I T E D  S T A T E S  
L A U N C H  V E H I C L E -  T I T A N  
S P O N S O R I N G  C O U N T R l / A G E N C Y  
F E D  R E P  O F  GERMANV B M Y f  
U N I T E D  S T A T E S  N A S A  -OS S A  
O R B 1 1  P A R A M E T E R S  
O R B I T  1 7 P E -  H E L I O C E M T R I C  EPOCH D A T E -  0 1 1 1 6 l 1 5  
ORBIT P E R I O D -  190.15 D A W S  I N C L 1 M A T I O N -  0 . U  DES 
P E R I A P S I S -  0.3095 AU R A D  A P O A P S I S -  0.985 AU R A D  
............... 
P E R S O N N E L  
PM - A. K U l Z E R  
P I  - 6.Y. O U S L E Y  
PS - H. PORSCHE 
P I  - J.H. Y R A I N O R  
6 E S  FUR YELYRAUMFORSCH 
N A S A - 6 S F C  
D F V L l  
Y A S A - 6 S F C  
B R I E F  D E S C R l P l 1 0 N  
T h I s  s p a c e c r a f t  ".a one of 8 p a i r  o f  deep apace probe. 
derrloprd b y  t h r  Federa l  R e p u b l i c  o f  6rrm.n~ ( F R G )  I n  8 
c o o p i r a t i v e  p rog ram w i t h  N A S A .  E x p e r i m e n t s  I-,. p r o v i d e d  b y  
s r i . n t i s t s  f r o -  b o t h  FR6 and t h e  U.S. N A S A  sYppli.d the  
T i t a n l C e n t a u r  Launch Yehi tLC. Thr SpaC.<r.ft I 8 1  e g u i p p r d  " 4 t h  
two  boO.5 and 32-. r l r c t r i c  d i p o l e .  T h r  payLO8d r0nSist.d O f  
eSPeri.entSr w h i c h  CDYrrCd v 8 r i o u s  b8ndS i n  t h e  f r e q u e n c y  r8nge 
a t 1~1981e m 8 g n e t o m e t r r i  r l e c t r l c  and m a g n e t i c  U.Y. 
6 H Z  to 3 M H z i  c h a r g r d - p . r t i c l e  e.peri.entsr i h i c h  c o v e r e d  
v a r i o u s  energy  ranges  s t a r t i n g  w i t h  s o l a r  r i n d  t h e r m a l  rnerpi., 
and e x t e n d i n g  t o  1 G e Y i  z o d i a c a l - L i g h t  r i p i l l m e n t i  and 8 
m i r r o . r t r o r o i a  e.prrimCnt. Thr p ~ r p o a c  o f  t h r  m i s a i o n  waa t o  
make p i o n e e r i n g  measwements  o f  t h e  int.ro1.nrta.y medium f r o m  
t h e  v i c i n i t y  o f  t h e  e a v t h ' i  o r b i t  t o  0 . 3  AU. l h e  s p i n  a a i s  18s 
normal  t o  t h e  e c l i p t i c .  and t h e  n o m i n a l  s p i n  r a t e  was 1 rpa. 
l h e  O u t e r  I P 8 L l l r . f t  s u r f a c e  I.. d i e l e i t r i c r  ~ f f e l t i ~ . L y  
(beC8USr o f  t h e  s h c 8 t h  po t rn t i . 1 )  r a i s i n g  t h r  low-energy 
t h r e s h o l d  f o r  t h e  s o l a r  r i n d  plasma r r r c r i m r n t  t o  a s  h i g h  as 
1 0 0  e V .  A l s o ,  sheath-reL.ted c o u p l i n g  caused b y  t h e  L p a c e c r a f t  
an tennae  p r o a u c e d  i n t e r f e r e n c e  w i t h  t h e  Y ~ Y C  e x p e r l a m t s .  The 
s p . c r ~ r . f i  I.S c a p a b l e  o f  b e i n g  Opera ted  a t  b i t  1 8 t r s  f rom a096 
t o  8 bpr.  v a r i 8 b l C  b y  f.Ctors o f  two. Y h i l c  t h e  s p a r t c r a t t  v 8 a  
mov ing  t o  p e r i h e l i o n .  i t  u s  gcncrally Opera ted  f r o m  6 4  t o  25b 
bpa; and n e a r  0 . 3  AU. I t  "as  O p e r a t e d  a t  t h e  h i g h e s t  b i t  r a t r .  
BIC.YI~ o f  dep loymen t  f a i l u r r  o f  one .ais O f  t h e  32-m. 
t i p - f o - t i p .  d i p o l e  antenna. one a x i l  was s h o r t e d .  c a u s i n g  t h e  
an tenna  t o  f u n c t i o n  as monopole.  The major e t t e c t  o f  t h l s  
, n o - a l y  was t o  i n c r r a s r  t h e  r f t . r t i u .  i n s t r u m e n t  thresholds. 
and to i n t v o d u r r  a d d i t i o n 8 1  u n c r r t . i n t i ~ t  i n  the  r f t c r t i r e  
an tenna  l e n g t h .  I n s t r u m e n t  d e s c r i p t i o n s  m i i t t e n  b y  t h e  
c x p e r i m c n t e r s  i c r c  p u b l i s h e d  (s0.r i n  6erm.n. some i n  English) 
i n  t h e  j o u r r a l  Raumfahr t fo rschung .  Y .  19- n. 5, 1975. .............................................................. 
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NSSDC ID- 1 6 - 0 0 1 1  
L A U l C H  D A T E -  t I / 1 5 / 1 6  Y E I G H T -  371.2 K G  
L A U N C H  S I T E -  C A P E  CANAVERALI  U N I l E D  S T A T E S  
L A U N C H  V E H I C L E -  T I T A N  
S P O N S O R I N 6  C O U N l R Y / A 6 E N C V  
F E D  R E P  O F  6 E R M A N Y  B M Y F  
U N I T E D  S T A l E S  N A S A - O S S A  
I N I T I A L  O R 8 1 1  P A R A M E T E R S  
O R B I T  T Y P E -  H E L I O C E N T R I C  EPOCH D A T E -  01/21/16 
O R B I T  P E R I O D -  185.6 D A Y S  I N C L I N A T I O N -  0. D E 6  
P E R I A P S I S -  0 . 2 8 9  AU R A D  A P O A P S I S -  0.983 AU R A D  
P E R S O N N E L  
P M  - A. K U T Z E R  
P I  - ". PORSCYF pn - G.U. O U S L E V  
6 E S  FUR Y E L l R A U l l F O R S C H  
N A S A - G S F C  
D F Y l  P . . . . . . . . . . . .  .. 
P S  - J . H .  T R A I N O R  N A S A  -6s F C 
B R I E F  D E S C R I P T I O N  
T h i s  I p a C c C t a f t  was One O f  p a i r  O f  d e e p - l p 8 c t  p i o b r s  
deweloped b y  t h e  Frd.r.1 R e p u b l i c  O f  Ger.8ny ( F R 6 )  I n  8 
r o o p e r a t i v e  p r o g r a m  w i t h  NASA. E a p e r i m e n t s  were p r o v i d e d  b y  
s c i e n t i s t s  f rom b o t h  FR6 and t h e  U.S. N A S A  SUPPLied t h e  
T i t a n l C m t a u r  l a u n c h  v e h i c l e .  The s p a r e r r a f t  "8% e q u i p p e d  w i t h  
two  booms and a 32-• e l e c t r i c  d i p o l e .  The p a y l o a d  r o n r i s t r d  o f  
a 1 Luxg.te m.gnCtOmetCr; c l r c t r i r  and m a ~ n c t i c  18vr 
exper imen ts ,  r h i r h  c o v e r t d  r a r i o u i  bands  i n  t h e  t r r g u c n c y  rang. 
6 H Z  10 3 M H z i  c h a r g e d  p a r t i t l r  e .p~ r i .~n ts .  r h i t h  c o r r r e d  
v a r i o u s  energy  rangrr r t s r t i n g  w i t h  m l a i  r i n d  thrrs.1 c n e r g i r s  
and e x t e n d i n g  t O  1 G r V i  l od i . ra l  L i g h t  e l p e r i m e n t i  and 8 
micIOmCteczlOid c x p r r i m e n t .  The D U I p O S e  O f  t h e  m i s s i o n  was t o  
make o i o n t c r i n g  measure.rnts o f  t h e  i n t e r p l a n e t a r y  medium f rom 
t h e  v i c i n i t y  O f  t h e  e a r t h ' s  O r b i t  t o  0 .3  AU. 1hC S p 8 C r c l a f t  
was s p i n  s t a b i l i z e d  w i t h  t h e  s p i n  ..is normal t o  t h e  r c l i p t i c .  
and a n o m i n a l  s p i n  r a t e  o f  1 IPS. l h c  O u t e r  surface  was c o a t e d  
w i t h  a r o n d u c t i w  m a t e r i a l .  r e f ~ l t i n g  i n  plasm.-shrath 
c o t e n t i a l  o f  t y p i c a l l y  5 CV. ShC.th-related c o u p l i n g  caused by  
t h e  SP~CCCI.~~ an tennae  Produced  i n t e r f e r e n c e  w i t h  t h e  W 8 w  
a.peri.tnts. b u t  t h r  c h a r a c t e r  o f  t h e  i n t e r f e r e n c e  was 
d i f f e r e n t  from t h a t  Observed  on t h e  H r l i o i - A  s p a c e c r a f t .  The 
I P I C t C l a f t  c a p a b l e  O f  b e i n g  O p e r a t r d  at b i t  r a t e s  o f  fro .  
4 0 9 6  t o  8 bp i ,  v a r i a b l e  f a c t o r s  o f  two. Y h i l e  t h e  
s p a c e c r a f t  was mov ing  t o  p r r q h l e t i o n .  i t  u s  gcnrralty O p e r a t e d  
t r a m  6 a  to 2 5 6  b p s i  near 0 . 3  AU. i t  was 0pCrat.d a t  h i g h e r  b i t  
r a t e s .  B e c a u s e  a t  d i f f i c u l t y  e n c o ~ n t ~ i t d  w i t h  t h e  h i g h - g a i n  
antenna. and i r h r d u l i n g  r o n f l i r t s  r i t h  V i k i n g .  r ~ l a t i ~ ~ l y  f e i c ,  
h i g h - b i t - r a t e  d a t a  i t r e  o b t a i n e d  110. H c l i o s - 8  t h a n  were 
a v a i l a b l e  t r c m  H e l i o s - A .  I n s t r u m t n t  d r s r r i p t i o n s  w r i t t e n  b y  
t h e  e x p c r i m r n t r  ace p u b l i s h e d  ( s o w  i n  6crm.n. some i n  E n g l i s h )  
106 
i n  t h e  i o u r n a l  R a u n f a h r t t o r s r h u n p r  v.  19. n. 5 ,  1 9 7 5 .  
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P A R T I C L E S  AND F I E L D S  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P A R T I C L E S  AND F I E L D S  
S P A C E  P L A S M A S  
P E R S O N N E L  
P I  - H.S. B R I D 6 E  
0 1  - A.J. L A Z A R U S  
01 - F .  SCHERB 
M A S S  I N S T  O F  TECH 
M A S S  I N S T  OF T E C H  
U OF Y I S C D M S I N  
B R I E F  D E S C R I P T I O N  
A m u l t i g r i d  Faraday  c u p  w i t h  two s ~ m l c i r c u l a r .  c o ~ l a n a r  
C o l l e c t O r s  was used  t o  s t u d y  s o l a r  r i n d  i o n s  and cl . r t rons.  
The i n s t r u m e n t  had  1 4  r o n t i g u o u s ,  ene rgy -pe r -cha rge  ( E I P )  
r h a n r c l s  b r t u c c n  7 5  and  9 4 8 5  Y t c r  p o ~ l t i v c  ions.  and fcur  
e n ~ i g y - p e r - c h . r g t  c h a n n e l s  b c t u r e n  PO and 1580 v t o r  r l r r t r o n s .  
The i n s t r u m e n t  v i e r  a s i s  " a s  p e r p e n d i c u l a r  t o  t h e  s p a c e ~ r a f t  
s p i n  a x i s  and p a r l l l ~ l  t o  t h e  e c l i p t i c  p lane. The l i n e  
s e p a r a t i n g  t h e  t u 0  c o l l e c t o r s  l a y  i n  t h e  e c l i p t i c  c l a r ' e ,  
e n a b l i n g  a r o u g h  d e t e r m i n a t i o n  01 so l . ,  r i n d  b u l k  t l o r  
p e i p e n d i ~ u l a r  t o  t h e  e c l i p t i c  p l a n e .  D u r i n g  e v e r y  second 
S F a r r c r a f t  r o t a t i o n  and a t  one v o l t a g e  l e v e l ,  t h e  sum o f  t h e  
cui i .nts f ro.  t h e  c o l l e c t o r s  was o b t a i n e d  i n  28 r o n t i g u c v r  
11 .25-drg  a n g u l a r  S r c t o i s  ( f r o 1  -45 dcg t o  270 d e g r  w i t h  0 d e 9  
b e i n g  t h e  s p a ~ t c r a f t - s u n  l i n e ) .  The e i g h t  ~ ~ a ~ u r e m e n t s  abou t  
t h e  s u n - e a r t h  l i n e  ( -45 dcg t o  t 4 5  dtg) urre t e l e m e t r r e d .  h u t  
o n l y  t h e  L a r g e i t  I C ~ S U I C ~ C ~ ~  i n  e a c h  succeed ing  45-de9 i n t c r r .1  
( 4 5  dcg t o  270 d e g )  "as te1emeter.d. I n  a d d i t i o n .  d u r i n g  t h i s  
r o t a t i o n .  t h e  c u r r e n t  t ro.  one 01 t h e  r o l l r r t o r r  I.% aeasured  
i n  a l l  t w e n t y - c i q h t  11.25-deg s e c t o r s ,  and t h e  l a r g e s t  was 
i d e n t i f i e d  and t e l Z m e t e i e d  l b o t h  magn i tude  and s e c t o r ) .  A 
r o m p l c t c  s e t  o f  p o s i t i v e  i o n  ..asUcements and one e n e r g y  
channe l  o f  e l e c t r o n  measurements i c r c  c o m p l e t e d  e v e r y  3 2  s. 
The t i m r  b e t r e e n  each 52-r g r o u p  c t  n e a s u r e a ~ n t s  v a r i e c  b i t h  
t h e  b i t  r a t e .  F o r  a more ~ 0 i p l . t .  d e s c r i p t i o n s  s e e  1. Geophys. 
RCS.. ". 71. p. s i n - m i .  ;Lugust 1966. 
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NSSDC I D -  6 6 - 0 7 5 A - 0 2  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4. S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P A U T I C L E S  AND F I E L D S  
P E R S O N N E L  
P I  - H.S. B R I D G E  MASS I N S 1  OF T E C H  
B R I E F  D E S C R I P T l O N  
A m u l t i g r i d  F a r a d a y  cup w i t h  two se . f c i r ru l . r r  c o p l a n a r  
r o i l r r t o r r  "as used  t o  s t u d y  s o l a r  r i n d  i o n s  and e l e r t r c n s .  
The i n s t r u m e n t  had 14 c o n t i g u o u s  energy -pe r -cha rge  c h a n n e l s  
b r t r r r n  75 and 94.55 V t o r  p o s i t i v e  i o n s  and t o u r  
en.rgy-per-charpt  c h a n n e l s  b e t w r e n  115 and 1 6 0 0  V t o r  
e l e c t r o n s .  The i n s t r u m e n t  v iew  a x i s  M I S  ~ e r p e n d i c u l a r  t o  t h e  
s p a c e c r a f t  s p i n  a x i l  and p a r a l l e l  t o  t h e  e c l i p t i c  p lane .  The 
L i n e  s e p a r a t i n g  t h e  t w o  COILCT~O~I l a y  i n  t h e  e c l i p t i c  plane ,  
e n a b l i n g  a r o u g h  d e t e r m i n a t i o n  c t  s o l a r  r i r d  b u l k  t l c r  
PCrDendiLULar t o  t h e  e c l i p t i c  p lane .  D u r i n g  e v e r y  second 
S C a C e C r a t t  r o t e t i o n  and a t  one v o l t a g e  level, t h e  sum o f  t h e  
c u r r e n t s  from t h e  c o l l e c t o r s  was O b t a i n e d  i n  20 c o n t i g u c u s  
11.25-drg angu lar  S e c t O ~ s  (1101  -45 dcg t o  2 7 0  d e g r  w i t h  0 de9 
b e i n g  t h e  s p a c e ~ r a f t - ~ u n  l i n e ) .  The e i g h t  m e a s ~ r ~ m e n t s  abou t  
t h e  I U n - e a l f h  l i n e  ( - 4 1  dcp t o  e 4 5  dcg)  were tC Ie .C fe red~  b u t  
only t h e  Largest mea iu remcn t  i n  each  r u r r e r a i n g  45-6-9 i n t t r u a l  
( 4 5  deg t o  2 7 0  d e g )  -as  t e l e m e t e r e d .  I n  a d d i t i o n .  d u r i n g  t h i s  
r o t a t i o n  t h e  c u r r e n t  tr0. one 01 t h e  c o l l r r t o r s  was measured i n  
a l l  t w e n t y - e i g h t  11.25-de9 s e c t c r l r  and t h e  l a r g e s t  b a s  
i d e n t i f i e d  and t e1emetC Ied  ( b o t h  magn i tude  and s e c t o r ) .  A 
tOmPlCte s e t  O f  s o s i t i w c  i o n  measurements and one e l e c t r o n  
.raaUrrment were c o m p l e t e d  e v e r y  3 2  I. The t i m e  be tween  each 
52-l group o f  m c ~ s ~ r ~ . ~ c n t l  v a r i e a  w i t h  t h e  b i t  r a t e .  The 
e # p e r i m e n t  w o r k e d  r.11 f r o m  l a u n c h  u n t i l  i t  became i n o p e r a b l e  
i n  November 1 9 7 2 .  F o r  sore  COIP~C~C i n t o r m a t i o n r  Ice J. 
Geophys. U e s . .  V .  71.  PP. 3 7 6 7 - 5 7 9 1 .  August 1966. 
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NSSDC I D -  65-105A-US l N V E S l I G A T l V E  PROGRLM 
CODE EL-4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C l P L I N E ( S )  
H I G H  E N E R G T  A S T R O P H Y S I C S  
P E R S O N N E L  
P I  - G.S. L E V Y  N A S A - J P L  
B R I E F  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  u t i l i z e d  m ~ a s ~ r e m e n t s  o f  t h e  p o l a r i z a t i o n  
o f  t h e  IPaCeCPaft  t e L C i e t i y  s i g n a l  t o  o b t a i n  measurements 01 
t h e  r e l a t i v e  t a r a d a y  r o t a t i o n  due t o  t h e  i n t e r p l a n e t a r y  medium 
and t h e  e a r t h ' s  i onosphere .  
I N V E S T I G A T I O N  N A M E -  S U P E R I O R  C O N J U N C T I O N  F A R A D A Y  R O T A T I O N  
NSSDC I D -  6 6 - 0 7 5 A - 0 8  I N V E S T I G A T I V E  PROGRAM 
CODE EL-). S C I E N C E  
l N V E S l I G A T l O N  D 1 S C I P L I N E ( S )  
H I G H  E N L R G Y  A S T R O P H Y S I C S  
P E R S O N N E L  
P I  - 6 . 5 .  L E V Y  N A S A - J P L  
B R I E F  D E S C R I P T I D N  
T h i s  e x p r r i n e n t  u t i l i z e d  r n ~ a s ~ ~ e m e n t i  o f  t h e  p o l a r i z a t i o n  
O f  t h e  SpaCcCr.tt t e l e m e t r y  S i g n a l  t o  O b t a i n  IeaIYTCmentS O f  
t h e  r e l a t i v e  Fa raday  r o t a t i o n  due t o  t h e  i n t e r p l a n e t a r y  Medium 
and t h e  e a r t h ' s  i onosphere .  
- - -- - - - p I g * E ( R  $3, "OLff----'--------------------------------- 
l N V E S l l G A T I O N  N A M E -  SOLAR P L A S M A  D E T E C T O U  
NSSDC IO- 6 b - 1 0 0 1 - 0 2  I N V E S T I G l l l V E  PROGRAM 
CODE E L - 4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
S P A C E  P L A S M A S  
P A R T I C L E S  A N 0  F I E L D S  
PERSONNEL 
P I  - J.H. Y O L F E  NASA-ARC 
01 - D.D. M C K l B 8 1 N  NASA-ARC 
B R I E F  D E S C R I P T I O N  
A t r u n c a t e d  h e m i s p h e r i c a l  t l e c t r o r t a t i c  a n a l y z e r  ( 1 2 o - d e g  
t a t e l  p ~ r . l l ~ l - p l ~ t ~  CUIV~~UIC> w i t h  t h r e e  c o n t i g u o u s  c ~ r r e n t  
c o l l e c t o r s  was u s e d  t o  s t u d y  t h e  d i r e c t i o n a l  i n t e n s i t y  o t  t h e  
e l e c t r a n .  a n a  p o s i t i v e  i o n s  i n  t h e  s o l a r  r i n d .  l a n r  were 
d e t e c t e d  i n  S Q  i a g a r i t h . i c a l l y  r ~ u i s p a r e d  e n e r g y  p e r  u n i t  
c h a r g e  1 E l P )  s t e p s  tram 150 t a  15.000 v .  r h t r e  was a n  r l r r t r o n  
mode o f  o p e r a t i o n  i n  r h i r h  e l e c t r o n s  were measuled i n  14 
l o g r r i t h n i c a l l y  c g u i s p a c e d  E I P  s t e p s  r a n g i n g  from 12 t o  l o o 0  V. 
T h e r e  # a s  a110 8 z e r o  E I P .  o r  background .  s tep .  The t h r e e  
r o l l r c t o r s  measured particles i n c i d e n t  tram t h r e e  d i f t c r r n t  
r t n t i g u o u s  angular i n t e r v a l s  r e l a t i v e  t o  t h e  IPILCCII~~ 
e e u a t o r i a l  plane Crane a s  t h e  e c l i p t i c  p l a n e ) .  Two r o l l e r t o r s  
mcasurcd f l u x  f r o m  1 0  t o  85 deg on e i t h e r  s i d e  o f  t h e  
I D ~ C e c r a t t  e ~ u a t o r i a l  p lane .  and t h e  t h i r d  I C a S U r e d  t l u x  i n  a 
2 0 - d e 9  i n t e r v a l  r c n t c r r d  O n  t h e  s p a c e c r a f t  ~ ~ ~ i t 0 i i . 1  p iane .  
As t h e  s p a ~ e c r a t t  *as s p i n n i n g ,  f l u x e s  YCII I C . T U I C ~  i n  25 
p a s s i b l e  2-13116-deg- r ide  a l i l l u th .1  angular  s e c t o r s .  Seven teen  
01 t h e s e  s e c t o r s  were c o n t i g u o u s  and b r a c k e t e d  t h e  s o l a r  
d i r t r t i o n .  The r e m a i n i n g  s i x  s ~ c t o r s  i c r c  w i d e l y  s p a r e d .  The 
a z i m u t h a l  scan. and maairnun f l u x .  A t  t h e  t w o  h i g h e s t  b i t  r a t e s  
(512  and 2 5 6  b p i ) .  t h e  p o l a r - s c a n  modc was a l t e r n a t e d  w i t h  t h e  
a z i m u t h a l  s c a n  mode a t  each E I P  s tep .  In t h e  p o l a i - ~ i a n  rnt7.de. 
a l l  t h r e e  r o l l ~ c t o r r  mere O b s e r v e d r  and t h e  p e a t  f l u x  o b t a i n e d  
and t h e  a z i m u t h a l  d i r e c t i o n  ( t o  2 - 1 5 1 1 6  deg) o f  t h e  o b s e r v a t i o n  
IC?*  r e p o r t e d  f o r  each  r o l l e r t o r .  I n  t h e  a z i m u t h a l  Scan mode. 
t h e  Dcak t l u i  a b s e r v e d  i n  t h e  25 a z i m u t h a l  s ~ i t o r s  was r e c o r d e d  
f o r  t h e  c e n t r a l  c o l l e c t o r  a t  each E I P  s tep .  A t  t h e  I O U  b i t  
r a t e l  ( 6 4 .  16, and 8 b p s ) r  t h e  marinurn f l u .  mode 1.1 used a t  
each  E I P  s t e p  followed by  e i t h e r  (1) t a r  ions.  a p o l a r  s c a n  and 
an a z i m u t h a l  scan a t  t h a t  E I P  s t e p  r h e r e  t h e  peak t l u i  
measurement d u r i n g  t h e  marinurn t l u x  mode was O b t a i n e a r  o r  ( 2 )  
f o r  c l e c t r a n s r  a p o l a r  scan  and an a z i m u t h a l  scan a t  L I P  = 1 0 0  
V. I n  t h e  aaximum f l u x  i o d e .  o n l y  t h e  c e n t r a l  c o l l e c t o r  was 
o b r c r v r d r  and t h e  peak t l u x  o b t a i n e d  and t h e  a z i m u t h a l  
d i r e c t i o n  ( t o  2 - 1 3 1 1 6  dcg) O f  t h e  ObLCrYa t ion  I c r e  r r L o r f e d .  A 
COSplSt* 5-1 o f  ~~ISUIC~CI~S r a n r i r t c d  o t  reven  s e t s  o f  i o n  
meaIUrCment1 11t each  E l 9  s t e p >  and one s e t  01 e l e c t r o n  
measur rmrn ts  ( a t  each E I P  s tep ) .  A t  t h e  h i g h  b i t  r a t e s  (512  
and 2 5 6  b p r )  one l e t  o t  i o n  m e a s u r e l e n t s  t o o k  62 s and one s e t  
o f  ~ l e c t r o n  n c a r u r e l t n t r r  3 8  s. A t  t h e  l o r  b i t  r a t e s  (64.  16. 
and 8 bp r ) .  one s e t  o f  i o n  rne.surerents t O ~ k  3 7  I and One % e l  
o f  e l c c t r D n  m e a s u I C m ~ n l S r  28 S. A t  6 4  b p l r  a Co.lplctc Set Of 
~ e a ~ u r e m ~ n t s  ( s e v e n  i o n s  p l u s  o n e  e l e c t r o n )  was t a k e n  and 
t e l t m e t e r t d  r r e r y  4 0 2 . 5  s. A t  16 b P s *  ( t  t o o k  l 6 l D  S I  and. a t  
8 bps, i t  t o o k  5220  I. 
------- " E L I 0 S - A .  ROSENBA"Ee--------- - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A I I O N  N A M E -  P L A S M A  D E T E C T O R S  
NSSOC I D -  7 4 - 0 9 7 A - 0 9  I N V L S l l G A T l V E  PROGRAM 
i n s t r u m e n t  had t h r e e  .Iodes O f  d a t a  c O l l e c t i O n :  polar s c a n .  
CODE E L - * I C O - O P ,  S C I E N C E  
INVESTIGATION DISCIPLINE(S) 
P A R T I C L E S  AND F I E L D S  
S P A C E  P L A S M A S  
107 
PERSONNEL 
P I  - H.R. ROSEN0AUER 
0 1  - H .  P E L L K O F E R  
01 - J.H. Y O L F E  
M P I - h E R O N O M I  
M P I - E X T R A T E R R  P H I S  
NASA-ARC 
B R I E F  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  (€1)  employed t h r e e  plasma a n a l y z e r s  f c r  
p o s i t i v e  i o n s  and one f o r  e l e c t r o n s .  A l l  d e t e c t o r s  "ere  
mounted nor.al t o  t h e  s p i n  *.is. P o s i t i v e  i o n s  w i t h  energy p e r  
charge  w i t h i n  t h e  range  0.155 t o  15.32 k e V l P  were me.sured i n  
t i 0  I n g U l a I  d i m m r i o n s  u s i n g  a r o . b i n r t i o n  of  a h e m i s p h e r i c a l ,  
a q u a d r i s o h e r i c a l .  and a s i n U I o i d l l l y  Shaped e l . c t r ~ s t a t i i  
a n a l y z e r .  E l e c t r o n s  r i t h  energy f rom 0.5 t o  1660  cv #ere 
measured w i t h  a h t . i s p h t r i c a 1  e l e c t r o s t a t i c  a r a l y z e r  i n  one 
d imens ion .  The e x p e r i m ~ n t  o p e r a t e d  i n  several modes, . i t h  
d i f f e r i n g  t i m e  r r i o l u t i o n  depend ing  i n  d e t a i l  on t e l e m e t r y  
fo rma t  and s a t e l l i t e  b i t  r a t e .  T y c i c a l  t i m e  r c r c l v t i o n  # a s  c n  
t h e  o r d e r  o f  a minu te .  Also. wheneve? t h e  s p e c i a l  shock a l a r .  
mode r a s  t r i g g p r e d  by e r p r r i m r n t r  - 0 4  o r  -01. 
h i g h - t i m e - r e s o l u t i o n  p lasma d a t a  f o r  a p i i 7 o d  b e f o r e  and a f t e r  
t he  e v e n t  was r e c o r d e d  i n t o  r c a r e r r a t t  m ~ m o r y  for l a t e r  
t r a n s m i s s i o n .  BCCIYIC t h e  s p a r e r r a f t  body  11s d i e l e c t r i c r  
shea th  p o t e n t i a l s  o f  up to 1 0 0  cv degraded  t h e  u s e f u l n e s s  o f  
d a t a  t a k e n  i n  t P e  lower  e l e c t r c r - e n e r g y  channe ls .  T h i s  
phenomenon 11% j udged t o  h a r e  m i n i m a l  e f f e c t s  on t h e  u i c f v l n c r r  
o f  t h e  i o n  da ta .  f o r  m o r t  d e t a i l e d  i n f o r . a t i o n  see p. 226 o f  
R a u a f a h r t f o r r r h u n g ,  Y .  191  n. 5, 1 9 1 5 .  
_--_--- H E L I 0 S - B .  ROSENBAUER---------- - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  NAME-  P L A S M A  D E l E C l O R S  
NSSDC I D -  16-003Ai-09 I N V E S l l G A T l V E  PROGRAM 
CODE E L - 4 I C O - O P .  S C I E N C E  
PERSONNEL 
P I  - H . R .  ROSENBAUER 
01 - H. P E L L K O F E R  
01 - J .H .  U O L F E  
I N V E S T l G A T I O N  D I S C I P L I N E I S )  
P A R T I C L E S  AND F I E L D S  
* P I  -AE RONOMI  
M P I - E X T R A T E R R  P H l S  
NASA-AR C 
B R I E F  D E S C R I P T l O N  
T h i s  e x p e r i m e n t  ( E l )  employed f h r c r  p lasma an.lrzcrr l o r  
p o s i t i v e  i o n s  a n 0  one f o r  e l e c t r o n s .  A l l  d e t e c t o r s  # e r e  
mounted n o r m a l  t o  t h e  s p i n  a x i s .  P o s i t i v e  i o n s  r i t h  energy e-, 
charge  w i t h i n  t h e  r a n g e  0 .155  t o  1 5 . 3 2  kcV IP  were measured i n  
two a n g u l a r  d i m e n s i o n s  u s i n g  a c o m b i n a t i o n  O f  a h e m i s p h e r i c a l ,  
a q u a d i i s ~ h ~ r i c a l ,  and a r i n u r o i d a l l y - s h a p e d  e l i i t r o s t a t i c  
a n a l y z e r .  E l c c t r o n s  u i t h  energy  f r o -  0 .5  t o  1660  eV " e r e  
m t a i ~ r e d  w i t h  a h e m i s p h e r i c a l  a l e c t r o s t a t i r  a n a l y z e r  i n  one 
d imens ion .  The e x c e r i m t n t  o p e r a t e d  i n  s r u e r a l  modes r i t h  
d i f f e r i n g  t i m e  1e101ut ion d e p e n d i n g  i n  d e t a i l  on t e l e m e t r y  
f o r m a t  and s a t e l l i t e  b i t  r a t e .  T y p i c a l  t i m e  r c r o l v t i o n  "as on 
t h e  o r d e r  o f  a m i n u t e .  Also.  r h c n e r c r  t h e  s p e c i a l  shock a l a r m  
.=de was t r i g g e r e d  by  a x c s r i m e n t r  - 0 4  o r  - 0 1 .  
h i g h - t i . e - r e s O l u t i O n  p lasma d a t a  f o r  p e r i o d  s t a r t i n g  b e f o r e  
and e n d i n g  a f t e r  t h e  e v e n t  " e r e  r e c o r d e d  i n t o  s p a c e c r a f t  .emery 
f c r  l a t e r  t r a n s m i s s i o n .  Because t h e  s p a c e a r a t t  body  was c o a t e d  
w i t h  a c o n d u c t i v e  c o a t i n g ,  t h e  s h e a t h  p o t e n t i a l s  "CIS a t o u t  5 
CV. c a u s i n g  f a r  l e s s  d e g r a d a t i o n  i n  t h e  u S c f u l n ~ s s  o f  d a t a  
t a k e n  i n  t h e  l o i e r  e l e c t r o n  e n e r g y  c h a n n e l s  t h a n  on t h e  
HeIiCS-A ~ p a ~ e ~ r a f t .  a n d  a l m o s t  n o  a f f e c t  on t h e  i o n  o a t * .  f c r  
nore  d e t a i l e d  i n t a r n a t r a n  ICC p.  226 o f  R a u m f a h r t f o r i r h v n g r  v .  
19 .  n. 5,  1 9 7 5 .  
- - _ _  - - - HEL1OS-A .  GURNElT--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
l N V E S T l G A l l O N  N A M E -  S O L A R  Y I N D  P L A S M A  Y A V E  
NSSDC I D -  74-0911-04  I N V E S T I G A T I V E  PROGRAM 
CODE E L - k I C O - O P ,  S C I E N C E  
I N Y E S T l G A T l O N  D I S C I P L I N E I S )  
I O N O S F P E R E S  AND R A D I O  P H Y S I C S  
P A R T I C L E S  AND F I E L D S  
PERSONNEL 
P I  - D . A .  G U R N E l l  U OF 1011 
0 1  - P . J .  K E L L O G G  U O f  M I N N E S O T A  
01 - S.J. BAUER b R A l  U 
0 1  - R.G. STONE NAS A-GS F C 
B R I E F  D E S C R I P T I O N  
T h i s  e r p c r i n r n t  I E 5 a )  s h a r e d  t h e  3 2  m r  t i p - t o - t i p  
e l e c t r i c  an tenna  w i t h  c z p c r i m c n t r  - 0 5  and -06. The i n s t r u a c n t  
C o n i t s t e d  01 a 16-channel S D C c t r u .  a r a l y z c r  w i t h  a p p r ~ i i m a t e l y  
l a g a r i t h n i c a l l y  r q u i r p a r c d  c e n t e r  f r e q u e n c i e s l  16 l o g  
C O I D I C S l O l S r  16 R-C i n t e g r a t o r s  f o r  a v e r a g i n g  t h e  l o g  
( C D c r e S S e d  c l c r t r i r  f i e l d  a m p l i t L a C  b e t w e e n  readou ts .  and 16 
peak d e t e c t o r s  r h i r h  i c r c  r e i e t  a f t e r  r e a d o u t .  The 1 6  averages  
and  16 p e a k  l o g  v a l u e r  were s a a p l e d  a l m o s t  r i m u l t a n r o u r l y .  T h e  
c h a n n e l s  c o ~ c c e d  t h e  f r c q u c n c y  r a n g e  01 abou t  2 0  H Z  t o  2OC k H z ,  
u i t h  f o u r  r h a n r e l r  p r r  decade o f  f r e q u e n c y .  T h e  I C ?  
C O ~ ~ I C S I O I I  had a c y n a m 1 c  range o f  l o o  ds. Samp l ing  r a t e  
depended i n  d e t a i l  on t h e  s p a c e ~ r a l t  b i t  r a t e  and t e l e m C t r y  
f c r n a t .  The f a l t c s t  r e a l - t i r e  t e l e m e t e r e d  r a t e  was f o r  16 
a ~ c r a g c s  a n d  16 p e a k  u a l u r s  t o  be samp led  e v e r y  1.125 I. 
l h e n e v e r  a v e r y  s t r o n g  s i g n a l  w a s  d e t e c t e d  i n  a p i e - s e l ~ c t ~ d  
channel ,  t h e  s h o c k  a l a r m  d a t a  mode "as i n i t i a t e d  i n  r h i r h  t h e  
e l e c t r i c  f i e l d  s c i c t r u i r  m a g n e t i c  f i e l d .  and plasma d a t a  " e r e  
r e c o r d e d  i n t o  S p a C C c l a f t  memory f o r  a p e r i o d  s t a r t i n g  b e f o r e  
a n d  t e r m i n a t i n g  a f t e r  t h e  t r i g g e r i n g  s i g n a l  t ime .  T h e  maximum 
s a m p l i n g  r a t e  o f  t h e  spec t rum d a t a  i n  t h i s  mode was 14.2 
samp les  per S f o r  e l c h  ChDnnrl .  One h a l f  o f  t h e  d i p o l e  a n t e n n a  
f a i l e d  t o  e x t e n d  p I O p C I L y  and was s h o r t  C i l c u i t e d  t o  t h e  
s p a c e c r a f t  ground. T h e  r e s u l t a n t  c o n f i g u r a t i o n  was t h a t  of a 
monopole r h i c h  11s c a l c u l a t e d  t o  h a r e  an r f f e c t i v e  l m p t h  o f  
a o o r o z i m a t c l y  8 m. T h e  p r i m a r y  d e t r i m e n t 8 1  e f f e c t s  we,* t h e  
l o s s  o f  6 d0 i n  E f i e l d  s e n s i t i v i t y  due t o  t h e  s h o r t e n e d  
a n t e n n a  and t h e  i n c r e a s e  i n  t h e  178 L H z  ch8nn-1 b y  25 dB. 
s o l a r  c e l l  and s h e a t h  e f f e c t s  caused i n t e r f e r e n c e  i n  t h e  Lo.st 
6 c h a n n e l 5  (Which 1CSS Seucrr w i t h  inCrO.sing c h a n n e l  
f requency) .  F o r  n o r e  d e t a i l s .  see J. Gcophyl .  Res., Y .  82. p. 
632 .  1975.  8nd p -  245-247 O f  RaUmf.hrffOrSchUnQ. V -  1 9 ,  n. 5 1  
1915. 
- --- --- HEL1OS-B .  GURNETT-------------------------------------- 
I N V E S T 1 G A T I O N  NAME-  S O L A R  U I N D  P L A S M A  Y A V E  
NSSDC I D -  16-OOJA-04 I N V E S T I G A T I V E  PROGRAM 
CODE EL-4 ICO-OP.  S C I E N C E  
I N V E S l 1 G A T I O N  D I S C I P L I N E ( S )  
P A R T I C L E S  AND F I E L D S  
I O N O S P H E R E S  AND R A D 1 0  P H I S I C S  
PERSONNEL 
P I  - D . A .  GURNETT U OF I O W A  
01  - P.J. K E L L O G G  U O F  M I N N E S O T A  
01 - S.J. B A U E R  6 R A Z  U 
01 - 1.6. S T O N E  N A S A - 6 S F C  
B R I E F  D E S C R I F T I O N  
T h i s  e x p c r i m r n t  l E 5 a )  sha red  t h e  " 2 . r  t i p - t o - t i p r  
e l e c t r i c  a n t e n n a  " 4 t h  c a p r r i m c n t s  -05 and -06. l h e  i n s t r u m e n t  
r o n r i r t c d  o f  a 16-channe l  s o t c t r u m  e n a l y z r r  w i t h  a p o r o a i m a t e l y  
l o g a r i t h m i c a l l y  CquiSPaCed r e n t e r  f requenc ies .  16 l o p  
L O ~ D I C S S O ~ ~ ~  1 6  R-C i n t e g r a t o r s  f o r  8 v c r a g i n g  t h e  
Iag -cOmpr r iSedr  e l e c t r i c  f i e l d  a m p l i t u d e  be tween  readouts. and 
averages  ana  16 peak l o g  v a l u e s  were sampled a l m o s t  
s i m u l t a n e o u s l y .  The c h a n n e l s  r o v e r e d  t h c  f r e q u e n c y  range of  
abou t  20  H I  t o  2 0 0  kHzr  w i t h  four  c h a n n e l s  per  decade of  
frequency. The log  C O m p r e S s O r s  bad a dynamic range Cf 1 0 0  d0. 
Sa.ollng r a t e  depended i n  d e t a i l  on t h e  i p a ~ ~ c r a l t  b i t  p a t e  and 
teIeme11y f o r m a t .  T h e  f a s t e s t  r e a l - t i m e  t t l C m e t e l C d  c a f e  u a s  
f o r  16 averages  and 16 peak v a l u e s  t o  b e  sampled every 1 . 1 2 s  s. 
Yhenever a v e r y  s t r o n g  s i g n a l  was detected i n  a ~ 1 1 - s e 1 ~ c t e d  
channel ,  t h e  shock alarm d a t a  mode "8s i n i t i a t e d  i n  r h i r h  t h e  
t l ~ c t r i c  f i e l d  s p ~ c t r u . r  m a g n e t i c  f i e l d .  and p1.s. data were 
rocoided i n t o  s p a c e c r a f t  memory f o r  a p e r i o d  a t a r t i n g  b e f o r e  
and t e r m i n a t i n g  a f t e r  t h e  t r i g g e r i n g  s i g n 8 1  t ime .  The m8rimum 
s a m p l i n g  r a t e  of  t h e  spec t rum d a t a  i n  t h i s  mode was 14.2 
~ a . p l t ~  per  I f o r  each  channe l .  I n t e r f e r e n c e .  caused  b y  s o l a r  
c c t l  noise .  occurred ~ r i . * r i l y  i n  t h e  lorest s i x  channels.  and 
harmon ics  w r e  r e l a t e d  t o  t h e  s p i n  f r e q u e n c y  8nd the  s p a c e c r a f t  
shea th .  HOI~YCI .  a c o m b i n a t i o n  o f  f a c t o r s .  i n c l u d i n g  t h e  
F I O D ~ I  dep loymen t  o f  t h e  d i p o l e  antenna and t h e  C O n d u r t i v I  
s p a c e c r a f t  Coa t ing .  rcsultcd i n  d a t a  f r o m  t h i s  s p a c e c r a f t  b e i n g  
o f  h i g h e r  q u a l i t y  t h a n  d a t a  f r o m  He l ios -A .  For  f u r t h e r  
d e t a i l s ,  IC- pp. 245-241 o f  Rau.fah,tforschung. I. 19. n. 5. 
1 9 1 5 .  
16 peak d e t e c t o r s  u h i c h  Yere r e s e t  a f t e r  r e a d o u t .  l h e  16 
------- P I O N E E R  8 ,  SCARF---------- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S l l G A T l O N  N A M E -  P L A S M A  W A V E  D E T E C T O R  
NSSDC I D -  6 7 - 1 2 3 1 - 0 7  I N V E S T I G A T I V E  PROGRAM 
CODE EL-4. S C I E N C E  
I N V E S T 1 6 A l 1 0 N  D I S C I P L I N E I S )  
P A R T I C L E S  AN0 f I E L D S  
PERSONNEL 
TRY S I S T E R S  'GROUP 
T R Y  S Y S T E M S  GROUP 
P I  - F.L. S C A R F  
0 1  - 1-11. GREEN 
B R I E F  D E S C R I P T I O N  
E l e c t r o s t a t i c  and ekCCtI0.8glletiC p1.. waves were 
measured i n  t h e  s o l a r  w i n d  near  1 AU u s i n g  an u n b a l a n c e d  d i p o l e  
antenna. The 4 2 3 - M H z  S t a n f o r d  U n i v e r s i t y  antenna. r h i c h  served  
a s  t h e  ~ e n s c r r  was c a p a c i t i v ~ l y  c o u p l e d  t o  t h r e e  channe ls .  
Channel  1 111 I 15 Z b a n d p a r s  f i l t e r  c e n t e r e d  a t  k00 H z r  a 
t y p i c a l  i n t c r p l a n c t a r y  ~ l e c t r o n  c y c l o t r o n  f requency .  Channel  2 
u a s  a 15 1 bandpass f i l t e r  c e n t e r e d  a t  22 kHzr a t y p i c a l  
i n t e r p l a n e t a r y  e l e c t r o n  plasma f r e q u e n c y .  The broadband  
channe l  from 1 0 0  H z  t o  100 kHz was f e d  i n t o  a c o u n t  r a t e  m e t e r  
t h a t  measured t h e  number o f  p o s i t i v e  going p u l r r s  p e r  u n i t  t i m e  
h a v i n g  a m p l i t u d e s  l a r g e  enough t o  c r o s s  t h e  p r e s e n t  t r i g g e r  
level. The t r i g g e r  l c r e l  was v a r i e d  i n  16 s t e p s  PCI t e l e m e t r y  
sequence.  The t r i g g e r  l r v t l r  t o g e t h e r  r i t h  t h e  coun t  r a t e  a t  
each  l e v e l  g a v e  a leasure  o f  t h e  b roadband  o o i c r  sp~c t iu . .  
A l m ~ s t  a l l  o f  t h e  t i m e  t h i s  measurement amounts t o  t h e  powel  
s p e c t r u m  a t  n e a r  1 0 0  H i .  A t  t h e  h i g h e s t  t e l e m e t r y  r a t e  a t  
P i o n e e r  8. t h i s  sequence I.. r e p e a t e d  c v c r y  1 . 4 1  .in. 
- --- - - - P I O N E E R  9 ,  SCARF---------- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S l I G A l l O h  NAME-  E L E C T R I C  F I E L D  DETECTOR 
108 
NSSDC I D -  68-1OOA-OT I h V E S l l G A l I V E  PROGRAM 
COOE E L - 4 .  S C I E N C E  
l N V E S l I G A l l O N  D I S C I P L I N E ( S )  
P A R T I C L E S  AND F I E L D S  
SPACE P L A S M A S  
P E R S O N N E L  
P I  - F.L. SCARF TRU S Y S T E M S  GROUP 
01 - I.M. G R E E N  T R Y  S Y S T E M S  GROUP 
0 1  - R.Y. F R E D E R I C K S  T R Y  S V S l E M S  GROUP 0 1  - 6.1. CROOK GAINES n. C R O O K  A S S O C  
B R I E F  D E S C R I P T I O N  
E l e c t r o s t a t i c  and  e l e c t r o m a g n e t i c  p lasma w w e s  " e r e  
reasured  i n  t h e  s o l a r  r i n d  near  1 A U  u s i n g  an u n b a l a n r c d  
e l e c t r i c  d i p o l e  an tenna .  The 423-MHI S t a n f o r d  U n i v e r s i t y  
antenna. r h i r h  s e r v e d  a s  t h e  s e n s o r r  "as c a p a c i t i v r l v  ~ o ~ p l c d  
t o  t h r e e  t e l e m e t r y  c h 8 n n c l r .  Channel 1 "as 1 5  I bandpass 
f i l t e r  centered  a t  4 0 0  H I .  and c h a r n e l  2 "as a 15 1 b a n d & a s r  
f i l t e r  c e n t e r e d  a t  3 0  k H I .  These c h a n n e l s  were t a c h  sampled 6 q  
t i m e s  p e r  t e l m e t r y  sequence. Channe l  3 # a s  a broadband  1 0 0 - H Z  
t o  1 0 0 - L H z  channe l .  The b roadband  channe l  was f e d  i n t o  a 
c o u n t - r a t e  meter t h a t  ne*surcd t h e  number o f  F O S ~  t i w - g c i r g  
p u l s e s  p e r  u n i t  t i m e  h a v i n g  amplitudes l a r g e  enough t o  cross 
t h e  p r e s e n t  t r i g g e r  l e v e l .  The t r i g g e r  l e v e l  was v a r i e d  
t h r o u g h  e i g h t  s t e c s ,  t i g h t  t i s e s  c e r  t e l e a e t r y  s e q u i n r e .  l h e  
t r i g g e r  l e v r i s r  t o g e t h e r  w i t h  t h e  c o u n t  r a t e  a t  each  l r u e l ~  
gave a measure o f  t h e  b roadband  power IPCC~~U.. Que t o  amb ien t  
c o n d i t i o n s .  t h e s e  d a t a  u s u a l l y  r e p r e s e n t e d  t h e  P O Y C ~  a t  abou t  
100  H I .  The t e l e m e t r y  sequence "as 1e0e4t-d over t i m e  
i n t e r v a l s  1.0. 7 .in 28 s t o  4 7 2  m i n  52 s. 
____--_ P I O N E E R  6. YQLFL-------------------------------------- 
I N V E S T I G A T I O N  N A M E -  E L E C T R O S T A T I C  A N A L Y Z E R  
NSSOC I D -  6 5 - 1 0 5 A - P 6  I N V E S T l G A l I V E  PROGRAM 
CODE E L - 4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C l P L I N E ( S )  
P A R T I C L E S  AND F I E L D S  
P E R S O N N E L  
P I  - J.H. Y O L F E  NASA-ARC 
B R I E F  D E S C R I P T I O N  
A q U a d l i f p h l l i L a 1  e l e c t r o s t a t i c  an.Lyzcr w i t h  e i g h t  
CDnt iguouS c u r r e n t  c ~ l l e ~ t ~ r l  1 a s  u s i d  t o  s t u d y  t h e  d i r e c t i o n a l  
i n t e n s i t y  O f  r l c r t r m s  and p ~ i i t i i r  i o n s  i n  t h e  s o l a r  wind. 
I o n s  i c r c  d e t e c t e d  i n  1 6  l ~ g a r i t h m i c a l l y  e q u i s p a c c d  
energy -pe r -cha rge  ( E 1 9 )  s t e p s  fro.  2 0 0  t o  lO.000 v. There  was 
an e l e c t r o n  mode O f  o p e r a t i o n  i n  w h i c h  e l e c t r o n s  were measured 
in r i g h t  l o g a i i t h m i c a l l y  e ~ u i s p a c e d  E I P  s t e p s  r a n g i n g  fro. 1 t o  
5 0 0  V. The e i g h t  c o l l e c t o r s  mcasurrd p a r t i c 1 . i  i n c i d e n t  f t o m  
e i g h t  d i f f e r m t  c o n t i g u o u s  a n g u l a r  i n t r r v a l a  r e l a t i v e  t o  t h e  
s p a c e c r a f t  e q u a t o r i a l  p l a n e  (sane as  t h e  e c l i p t i c  p l a r c ) .  
The re  M e r e  four  1 5 - d e g  i n t e r v a l s .  t i 0  20-des i n t e r w a l s ,  and t i 0  
IC-dcg i n t e r v a l s .  As t h e  s p a c e c r a f t  was sp inn ing .  f l u x e s  were 
measured i n  15 a i i r u t h a l  a n g u l a r  s e c t o r s .  E i g h t  o f  t h e s e  
s e c t o r s  " e r e  5-510 deg r i d e .  were con t iguous .  and b r a c k e t e d  t h e  
s o l a r  d i r e c t i o n .  The r e m a i n i n g  s e v e n  s e c t o r s  were 4 5  de9 r i d e .  
Th ree  d i f f e r e n t  modes of  d a t a  c o l l c r t i o n  i e r t  used. A t  t h e  
h i g h e s t  b i t  r a t e  ( 5 1 2  b p i ) .  t h e  f u l l  s c a n  mode was a l t e r n a t e d  
w i t h  t h e  narimu. f l u #  .ode a t  each  E I P  I~CP. In t h e  t u l l  s t a n  
mode, t h e  marimurn f l u x  o b s e r v e d  i n  each o f  t h e  1 5  azimuth.1 
s e c t o r s  as  t h e  sp.cerr4f t  r o t a t e d  was r e c o r d e d  f o r  1 g i v e n  
s i n g l e  c o l l e c t o r  a t  a g i v e n  E l 9  s tep .  D u r i n g  2+ s u c r r s r i u e  
O p e r * t i o n s  o f  t h e  f u l l  s c a n  mode ( 4 8  s p a c e ~ r ~ f t  r c r o l u t i o n s ) .  
e x e r c i s e d  f o c  g i v e n  c011ec t0 r .  D u r i n g  e i g h t  ~ u r r c s s i r c  r u t h  
p e r i o d s .  each  o f  t h e  e i g h t  c o l l e c t c r s  was r r r r t i s r d .  The f u l l  
c v c l e  o f  f u l l  scan mode d a t a  r e w i r e d  4 0 0  s p a c e c r a f t  
r e v o l u t i o n s  ( a b o u t  4 0 0  5 ) .  Such r v r l c r  were r e p e a t e d  w i t h o u t  
t h e  1 6  i o n  T I P  S teps  and e i g h t  c l r c t r o n  E I P  s t e p s  l t r e  
i r t e r r u p t i o n  a t  t h e  h i g h  b i t  rat.- I n  t h e  .a.i.um f l u x  I o d e r  
f o r  t h e  E I P  s t e p  used i n  t h e  p r e c e d i n g  r e v o l u t i o n  o f  t u l l  s t a n  
l o d e  O p e r a t i o n r  e l l  COLlCLtOIS icrc Observed  f o r  one 
I e v O l U t i o n .  and t h e  maximum f lu.  ObsrrVCd "1s r e p o i t e d r  a l o n g  
r i t h  t h e  number o f  t h e  r ~ l l e r t c r  t h a t  Observed  i t  and t h e  
angular  d i r e c t i o n  ( 2 - 1 3 1 1 6 - d r g  r e s o l u t i o n )  o f  t h e  O b s e r v a t i o n .  
A t  t h e  n e x t  h i g h e s t  b i t  r a t e  (256 bps). t h e  s h o r t - s c a n  mode was 
a l t e r n a t e d  e v e r y  r p a r r t r a f t  r e v o l u t i o n  w i t h  t h e  m.xi.un-flux 
mode. The s h o r t - s c a n  mode was t h e  same as  t h e  f u l l - s c a n  mcde, 
excep t  t h a t  o n l y  t h e  peak f l u x  i n  each o f  t h e  e i g h t  
S-518-dcg-uide a z i m u t h a l  S e c t o l s  " a s  reco rded .  Thus, t h i s  
C y c l e  a l s o  t o o k  4 0 0  I P l r C L r a t t  r ~ r o l u t i o n S .  A t  t h e  l o r  b i t  
rates ( 6 4 .  16. and (I b e s ) r  t h e  maximum f l u x  mode a l o n e  #as  
used. Thus. n o  a z i m u t h a l  d i i t r i b u t i c n r  I C I ~  measured.  A t  t h e  
l o r  b i t  rates, i t  t o o k  32 s f o r  a c o m p l c t c  1-1 o f  i o n  
measuremen t i  and 16 s f o r  a r c n p l c t c  s e t  o f  e l e r t r c n  
me.SUICments. A t  6 4  b p s r  t h e  i o n  and e l e c t r o n  m c a r u r t m r n t r  
"ere  tbken and t e l s m e t t r e d  t ' l ~ f y  8 4  S .  a t  16 b p s r  t h e y  were 
t a k e n  and t * l e m e t e r e d  e v e r y  3 3 6  I. A t  8 bps. t h e y  " e r e  t a k e n  
and t r l e m e t e r e d  e v e r y  6 1 2  I .  
_------ P I O N E E R  7, "OLFE-------------------------------------- 
I N V E S T 1 G A T l O N  N A M E -  E L E C T R O S T A T I C  A N A L Y Z E R  
NSSDC I D -  66-0751-03 l N V E S l l G A T l V E  PROGRAM 
CODE EL-4 ,  S C I E N C E  
l N V E S T l G A l I O N  D I S C I P L I N E  I S  I 
P A R T I C L E S  AND T l E L D S  
S P A C E  P L A S M A S  
P E R S O N N E L  
P I  J.H. Y O L F E  N A S A - A R  C 
01 - R.Y. S I L V A  TRY S Y S T E M S  GROUP 
B R I E F  D E S C R I P T I O N  
A q u a d r i s p h e r i c a l  e l e c t r o s t a t i c  a n a l y z e r  w i t h  e i g h t  
r o n t i g u o u a  c u r r e n t  c o l l e c t o r s  was used t o  s t u d y  t h e  d i r e c t i o n a l  
i n t e n s i t y  o f  t h e  e l e c t r o n s  and p o s i t i v e  i o n s  i n  t h e  s o l a r  r i n d .  
Ions weir d e t e c t e d  i n  1 6  l o g a r i t h m i c a l l y  Cqu ispaced  e n e r g y  p e r  
u n i t  cha rge  ( E I O )  s t e p s  f r o m  200  t o  l 0 1 0 0 0  V. The re  was an  
electron m o d e  o f  o p e r a t i o n  i n  r h i c h  e l e c t i o n s  were measurea i n  
e i g h t  l o g a r i t h m i c a l l y  equ ispaced  e n e r g y  per c h a r g e  s t e p s  
r a n g i n g  f rom 0 t o  5 0 0  V. The e i g h t  c 0 1 l ~ c t 0 r s  m e a ~ u r t d  
p a r t i c l e s  i n c i d e n t  f r o m  e i g h t  d i f f e r e n t  c o n t i g u o u s  a n g u l a r  
i n t e r v a l s  r e l a t i v e  t o  t h e  SPICCCI.~~ e q u a t o r i a l  plane (same as 
t h e  e c l i p t i c  p l a n e ) .  l h e r e  " e r e  f o u r  15-de9 i n t e r v a l s ,  t u 0  
2 0 - d r g  i n t t r v a l r r  and two  30-drg  i n t e r v a l s .  AI t h e  SP.LCCI.~~ 
uas s p i n n i n g .  f l u x e s  w e i t  measured i n  1 5  a z i m u t h a l  a n g u l a r  
s e c t o r s .  E i g h t  o f  t h e  t h e s e  ICC~OIS i c l c  5 - 5 1 8  dcg wide. were 
r o n t i g u o u r r  and b r a c k e t e d  t h e  s o l a r  d i r e c t i o n .  The r e m a i n i n g  
Seven S e c t o r s  LCIC 45 d c g  wide .  l h r c r  d i f f e r e n t  model  O f  d a t a  
c o l l e c t i o n  were used. A t  t h e  h i g h e s t  b i t  r a t e  ( 5 1 2  bps). t h e  
f u l l  scan mode was a l t e r n a t e d  w i t h  t h e  l a x i n u n  f l u x  i o d e  a t  
e a c h  E I U  s t e p ,  In t h e  f u l l  s c a n  l o d e .  t h e  maximum f l u x  
o b s e r v e d  i n  each of t h e  15 a z i m u t h a l  s e c t o r i  as  t h e  s p a c e c r a f t  
r o t a t e d  was i e c o r d e d  f o r  a g i v e n  s i n g l e  c o l l e c t o r  a t  a g i v e n  
E 1 9  s tep .  D u r i n g  2 4  IUCCCSIIYC o p e r a t i o n s  o f  t h e  f u l l  s c a n  
mode 0 8  f p a c = c I . f t  r r v O l u t i O n l ) .  t h e  1 6  i o n  E l 9  s t e p s  and  
e i g h t  r l c c t r a n  € 1 9  s t e p s  w e r e  e x c r r i s c d  10, a g i v e n  c o l l e c t o r .  
During t i g h t  z u c r s s s i v e  s u c h  p e r i o d s .  each O f  t h e  e i g h t  
C a l l e C t O r l  was e x e r c i s e d .  The f u l l  c y c l e  o f  f u l l  s c a n  mode 
d a t a  r e q u i r e d  4 0 0  S p a ~ e c l a f t  r ~ ~ D l ~ t i D n r  l a b o u t  400 SI. Such 
c y t l e ~  were r e p e a t e d  w i t h o u t  i n t e r r u p t i o n  a t  t h e  h i g h  b i t  r a t e .  
In t h e  nanimu. f l u x  .ode. f o r  t h e  E I Y  s t e p  used  i n  t h e  
p r e c e d i n g  r e v o l u t i o n  o f  f u l l  s c a n  mode o p ~ r a t i o n .  a l l  
C Q L I C C ~ O I S  O b r e r r t d  f o r  onr r c r o l u l i o n r  and t h e  max inun  
f l u x  o b s e r v e d  1.3 r e p o r t e d  a l o n g  r i t h  t h e  number o f  t h e  
c o l l r r t o r  t h a t  Observe0  i t  and t h e  a n g u l a r  d i r e c t i o n  
( 2 - 1 3 1 1 6 - 6 . 9  resolution) O f  t h e  o b s e r v a t i o n .  A t  t h e  n e x t  
h i g h e s t  b i t  r a t e  1 2 5 6  b p i ) ,  t h e  s h o r t  s c a n  mode "as a l t e r n a t e d  
e v e r y  s p l c e ~ r a f t  r e v o l u t i o n  r i t h  t h e  maxinu. f l u x  mode. The 
s h o r t  scan  mode Y ~ I  t h e  same as t h e  f u l l  scan r  c ~ r e p t  t h a t  o n l y  
t h e  peak f l u x  i n  each O f  t h e  e i g h t  5-518-deg-ride a z i m u t h a l  
s e c t o r s  LI.S reco rded ,  thus ,  t h i s  c y c l e  a l s o  t o o k  4 0 0  s p a c e t r a f t  
r t v O l u t i o n S .  A t  t h e  l o r  b i t  r a t e l  ( 6 4 .  16, and 8 b p S ) r  t h e  
maximum f l u x  mode a l o n e  w a s  used. Thus, no a z i m u t h a l  
d i s t r i b u t i o n s  UCIC measured. A t  t h e  l o r  b i t  r a t e s .  i t  t o o k  3 2  
I f o r  c o m p l e t e  Set of i o n  m t a S u I C i % ~ n t S  and 16 5 l o r  a 
COmPletF Set O f  e l e c t r o n  m c a r u r e a c n t l .  A t  6 4  b p l s  t h e  i o n  and 
e l e c t r o n  IeasUIemCnts  were t a k e n  and t e l e m e t e r e d  e v e r y  6 4  I. 
A t  1 6  bPI,  t h e y  were t a k e n  and t ~ l e m e t ~ r e d  e w e ~ y  3 6  I .  A t  8 
b p s r  t h e y  were t a k e n  and t e l e n e t e r e d  e v e r y  6 7 2  I. 
------- P L Q N E E R  8 ,  YOCFE-------------------------------------- 
l N U E S l I G A T l O N  N A M E -  E L E C T R O S T A T I C  A N A L Y Z E R  
NSSDC IO- 6 7 - 1 2 3 1 - 0 2  I N V E S T I G A T I V E  PROGRAM 
COOE L L - 4 ,  S C I E N C E  
I N V E S T I 6 A T l O N  D I S C I P L I N E ( S 1  
P A R T I C L E S  AND F I E L D S  
S P A C E  P L A S M A S  
P E R S O N N E L  
P I  - J.H. Y O L F E  N A S A - A R C  
01 - D.D. 1 C K 1 8 8 1 N  N A S A - A R C  
B R I E F  D E S C R I P T I O N  
A t i u n c i t t d  h e m i s p h e r i c a l  e l ~ ~ t r o s t a t i c  . n a l y r c r  ( 1 2 0 - d r g  
t o t a l  p a r a l l e l  p l a t e  c u r v a t u r e )  w i t h  t h r e e  c o n t i g u o u s  c u r r e n t  
c o l l e c t o r s  was used t o  s t u d y  t h e  d i r e c t i o n a l  i n t e n s i t y  o f  t h e  
e l c r t r o n r  and p o s i t i v e  ions i n  t h e  s o l a r  wind. Ions  i c r c  
d e t e c t e d  i n  30 l o g a r i t h m i c a l l y  e q v i r p a r c d  e n e r g y  p s i  u n i t  
c h a r g e  ( E I P I  StCpS f rom 1 5 0  t o  1 5 . 0 0 0  V. T h e r e  " a s  a n  e l e c t r o n  
mode o f  O p e r a t i o n  i n  wh ich  e l e c t r o n s  were measured i n  I 4  
l o g a r i t h m i c a l l y  e q u i s p a c e d  E l 9  s t e p s  r a n g i n g  f r o m  12 t o  l o 0 0  V. 
l h e i e  IDS a l s o  a zero  E l P .  o r  backgroundr  step. The t h r e e  
c 0 1 1 1 c t 0 r l  m e a s u r e d  p a r t i c 1 ~ 1  i n c i d e n t  110. t h r e e  d i f f e r e n t  
c o n t i g u o u s  a n g u l a r  i n t e r v a l s  r e l a t i v e  t o  t h e  s p a c e c r a f t  
q u a t o r i a l  p l a n e  (same a s  t h e  e c l i p t i c  p l a n e ) .  1r0 r o l l e r t o r s  
measu ied  f l u i  f r o m  1 0  t o  8 5  dcg on e i t h e r  s i d e  O f  t h e  
s p a c e r r a f t  e q u a t o r i a l  p lane. and t h e  t h i r d  measured  f l u x  i n  a 
AI t h e  s p a c ~ c i n f t  was s p i n n i n g .  fluxes i c v c  measured i n  23 
p o s s i b l e  2 - 1 s l i 6 - d a g  r i d e  a z i m u t h a l  angular  s e c t o r s .  s e v e n t e e n  
o f  t h e s e  s e c t o r s  were c O n t i g u 0 ~ 1  and b r a c k e t e d  t h e  s o l a r  
d i r e c t i o n .  l h c  r e m a i n i n g  s i .  ~ e r t o r f  " e r e  w i d e l y  spared .  The 
i n s t r u m e n t  had t h r e e  modes o f  d a t a  ~ ~ 1 1 ~ 1 t i o n i  p o l a r  scan. 
a z i m u t h a l  s c a n r  and maximum f l u s .  A t  t h e  two  h i g h e s t  b i t  r a t e s  
(512  and 2 5 1  bps )  t h e  p o l a r  scan mode M I S  a l t r r n s t e d  w i t h  t h e  
a z i m u t h a l  s c a n  mode a t  each E I P  s tep .  I n  t h e  p o l a r  scan  moat. 
a l l  t h r e e  c o l l e c t o r s  i c r c  obscrwcd, and  t h e  peak f l u .  o b t a i n e d  
a n d  t h e  a z i m u t h a l  d i r e c t i o n  I t 0  2 - 1 3 1 1 6  d c y )  O f  t h e  o b s e r v a t i o n  
W C I I  r e ~ o r t e d  f o r  each  c o l l e c t o r .  I n  t h e  a z i m u t h a l  s c a n  node, 
t h e  peak f l u x  o b s e r v e d  i n  t h e  23 azinuth.1 s e c t o i s  i d s  ~ e c o i d e d  
f o r  t h e  central c o l ~ c c t o ~  a t  each  ZIY s t e p .  A t  t h e  l o r  b i t  
2 0 - d c g  i n t e r v a l  c e n t e r e d  O n  t h e  s p a c e c ~ a f t  e q u a t O r l a 1  plane. 
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I N V E S l 1 G A T I O N  D I S C I P L I N E ( S )  
P A R T I C L E S  AND F l E L D S  
P E R S O N N E L  
P I  - E .  K E P P L E R  
01 - 8. Y I L K E N  
01 - D.J. W I L L I A M S  
M P I - A E R O N O M Y  
N O A A - E R L  
n P i - & E R o u o n Y  
B R I E F  D E S C R I P T I O N  
The O b l e c t i v e  o f  t h e  r r p r r i m r n t  ( € 8 )  #as  t o  s t u d y  t h e  
o r i g i n  and t h e  d i s t r i b u t i o n  mechanism o f  l o r - e n e r g y  ~ l ~ r t r o n l  
and p r o t o n s .  T h e  i n s t r u m e n t .  m a g n e t i c  s p e c t r o m e t e r s  
c o n s i s t e d  o f  s i x  s e r i r o n d u r t o r  d i t e c t c r s  w i t h  t h e  f i e l d  o f  r i c r  
i n  t h e  p l a n e  o f  t h e  e c l i p t i c .  S p e c i e s  s e p a r a t i o n  I).% a t h i t i e d  
by  an i nhomogcneou i  m.gnctir f i e l d  o r i e n t e d  p e r p e n d i c u l a r  t o  
t h r  p a r t i c l e  p a t h .  Four e l e c t r o n  and two p r o t o n  d e t r c t o r f  
measured e l e c t r o n s  f rom 20  t C  I000 k e y  and PrOtCnS from 8 0  t o  
1 c o o  L e v .  The p r o t o n  me.iurcments "eve mad. r i t h  
t i o - d e f e c t o l  t e lescOpC C . p L O r i n g  r o i n r i d c n r .  mnd 
a n t i c e i n t i d . n c e  l o g i c .  B o t h  p a r t i c l e  specie.  l e l e  .t.surld i n  
16 energy r h m n e l s  t h r o u g h  p u l s e - h e i g h t  . n a l y l i s .  F a r  f u r t h e r  
i n f o r m a t i o n  Ire pp. 261-263 of  Raumfwhr t to rs thung .  v. 19. n. 5. 
1915. 
------- " E L I Q S - 8 ,  IEppLER-------------------------------------- 
l N V E S T I G A l I O N  NAME-  E N E R G E l l C  E L E C T R O N  AND PROTON D E T E C T O R  
NSSDC ID- 16-0031-10 I N V E S l l G A l l V E  P 1 0 6 R A M  
CODE E L - 4 I C O - W .  S C I E N C E  
P E R S O N N E L  
P I  - E .  K E P P L E R  
01 - 8. W I L K E N  
01 - D . J .  Y I L L I A M S  
I N V E S l I G A l I O N  D I S C I P L I N E ( S )  
P A R T I C L E S  AND F I E L D S  
I I P I - A E R O N O M Y  
MP1-AERONOMY 
NOAA-ERL 
B R I E F  D E S C R I P I I O N  
The o b j e c t i v e  o f  t h e  e x p e r i m e n t  ( E a )  was t o  s t u d y  t h e  
o r i g i n  and t h e  d i s t r i b u t i o n  mechanism a t  lo r - rncrgy  c l e c t r o n a  
and p r o t o n s .  l h e  i n s t r u s e n t .  I a a g n e t i c  s p e c t i ~ . e t ~ r r  
c o n s i s t e d  o f  s i x  se . i rondur to r  d e t e c t o r s  w i t h  t h e  f i e l d  o f  r i e r  
i n  t h e  p l a n e  o f  t h e  e c l i p t i c .  S p e c i e s  s e p a r a t i o n  1.1 a c h i e v e d  
by  an inhomogeneous m a g n e t i c  f i e l d  o r i e n t e d  D I I P C n d i c U I a I  t o  
t h e  p a r t i r l ~  p a t h .  Four t l e r t r c r  and t u 0  p r c t o n  d e t e c t c r s  
measured i l ~ r t r o n s  1.0. 20 t o  I D 0 0  L e v  and  p r o t o n s  tram 8 0  t o  
1000 L e v .  T h e  p r o t o n  measurements "ere  mwde w i t h  a 
t w o - d e t e c t o r  t e l e s c o p e  e m p l o y i n g  C o i n c i d e n c e  and  
a n t i r o i n c i d e n c r  I c g i c s .  B o t h  p a r t r c i e  s p e c i e s  u s r e  measured i n  
1 6  energy  c h a n n e l s  t h r o u g h  p u l s e  h e i g h t  a n a l y s i s .  f o r  f u r t h e r  
i n f o r m a t i o n  see pp. 261-263 of R a u m t a h r t f o r s t h u n g .  V .  19, n. 5 ,  
1915. 
- - _- -- - p 1 O N E E R  6, N E S I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  N A M E -  U N I A X I A L  F L U X G A T E  M A G N E T O M E I E R  
NSSDC I D -  65-105A-01 I N V E S l l G A T 1 V E  PROGRAM 
CODE EL-4. S C I E N C E  
P E R S O N N E L  
P I  - N.F. NESS 
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P A R T I C L E S  AND F I E L D S  
NA SA-G S F  C  
B R I E F  D E S C R I P I I O N  
A s i n g l e ,  bCOm-.Ounted u n i a x i a l  f l u x g a t e  m*gnsto.etr l r  
r i t h  a dynamic range o f  p l u s  or minus  6 4  n l  and p l u s  o r  m i n u s  
0 . 2 5 - n l  r e s o l ~ t i o n ,  o b t a i n e d  a c o m p l e t e  v r r t o r  m a g n e t i c  f i e l d  
.eaSYIC.C(It by  means o f  t h r e e  .eaSurCmtnts t a k e n  a t  equa l  t i m e  
i n t e r r a i s  d u r i n g  each s p a c e ~ r a f t  s r i n  p e r i o d  ( a c p r ~ i i m . t e l y  1 
I ) .  A t  t e l e m e t r y  b i t  r a t e s  l e s i  t h a n  o r  equal t o  16 bus. 
a v e r a g e s  y e r e  C O . ~ Y ~ C ~  on b o a r d  f o r  t r a n s m i s s i o n  t o  e a r t h .  The 
i n s t r u m e n t  r o i t e d  w e l l  f r o m  l a u n c h  t o  J u l y  6, 1910. NO useful 
d a t a  i t r e  o b t a l n e c  a f t e r  t h a t  da te .  F o r  f u r t h e r  d e t a i l s .  S e e  
N S S D C  I D -  66-8151-01 I N V E S T I G A T I ~ E  PROCRAM 
CODE EL-4 .  S C I E N C E  
P E R S O N N E L  
P I  - N.F. N E S S  
INVESTIGATION DISCIPLINE(S) 
P A R T I C L E S  AND F I E L D S  
*A S A  -6 S F C  
NSSDC ID- 61-123A-01 
P E R S O N N E L  
P I  - N.F. NESS 
01 - S.C.  C A N l A R A N O  
01 - F. M A R I A N 1  
I N V E S l I 6 A l I V E  P R O 6 1 1 1  
CODE E L - 4 I C O - Q P r  S C I E N C E  
INVESTIGATION D I S C I P L I W E ( S )  
P A R l I C L L S  AND F I E L D S  
N A S A - 6 S F C  
CUR. S P A C E  P L A S M A  L A B  
U O F  ROME 
N S S D C  I O -  68-1001-01 
P E R S O N N E L  
P I  - C.P. S O N E 1 1  
0 1  - D.S. C O L B U R N  
I N V E S T I G A l I V E  PROGRAM 
CODE E L - 4 s  S C I E N C E  
l N V E S T l C A T I O N  D I S C I P L I N E  ( 5 )  
P A R T I C L E S  AND F I E L D S  
U O F . A R 1 Z O N A  
N A S F - A R C  
B R I E F  D E S C R l P l l O N  
A bOo.-mOunt.d. t r i i x i . 1  f l u x g a t .  m.gnct0mct.l was U s i d  
t o  s t u d y  t h e  i n t e r p l w n c t w r y  m I g n * t i r  f i e l d  wnd I t s  
f l u c t u a t i o n s .  l h t  s r n s o r s  were O r t h o g o n w l l y  mounted "4 th  one  
w s i r  p.r.l l*l  t o  t h e  s p a c e c r a f t  s p i n  .ais. Upon command. 8 
moto r  fn t . r rhangrd  a scnsor i n  t h e  s p i n  plan. w i t h  t h e  s m l o r  
LIYL I I .  E v e r y  24  hours.  t h e  i n s t r u m e n t  was rommwndtd i n t o  a 
s e l f - ~ a l i b i a t ~  sequence. and t h i s  u s  o f t e n  r e p r a t e d  a f t e r  t h e  
s e n s o r s  urre f l i p p e d .  The i n s t r u m e n t .  w h i c h  had 8 dynamlr 
range of PIUS 01 minus  200  n l  r i t h  r e s o l u t i o n  o f  p l u s  o r  
minus  0.2 nT. was Capab le  o f  i n f l i g h t  d e r o d u l a t i o n  o f  t h e  
s i g n a l s  r e r e i r e d  fro. t h e  two  s * n s o i i  i n  t h e  s p i n  p1.n.. Ewrh 
m a p n r t i r  f i e l d  component "as d i g i t i z r d  i n t o  8 I O - b i t  t . l emt t r y  
word. N i n r  magne t i c  f i e l d  c o m p o n r n t s r  c o m ~ r i s i n g  t h r e e  
m a g n e t i c  f i e l d  v e c t o r s ,  r e r e  t r a n s m i t t e d  i n  r i c h  s p a c e c r a f t  
te1e.etry tr*.r. 
a l o n g  t h e  s p i n  a x l s r  e n a b l i n g  i n f l i g h t  d.ter.in.tion o f  Z C l O  
I N V E S l I G A l l O N  N A M E -  f L U K G A l E  MAGNETOMETER FOR AVERAGE F I E L D S  
NSSDC IO- 14-0911-02 I N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 I C O - O P .  S C I E N C E  
I N V E S l l G A l I O N  D I S C I P L I W E ( S )  




P I  - N.F. N E S S  
01 - F. M A R I A N 1  
01 - L.F. B U R L A G A  
0 1  - S.C. CANTARANO 
NASA-GSFC 
U O F  ROME 
NASA-GSFC 
C N R r  S P A C E  P L A S M A  L A B  
B R I E F  D E S C R I P T I O N  
T h i s  e.prr i . int  ( E 3 )  c o n l i l t e d  a t  a boom-mounted. 
t r i a i l a l - t l u i g i t e  magnCtOneter.  An a u t o m a t i c  i n t l i p h t  range  
s r i t c h  system l e l e c t e d  t h e  opt imum o f  tour ranges  t h a t  u e c e  
n i n u l  t o  p l u s  16. 48. 144. and 432  nl per SenSol .  These had 
c a r r e s o o n d i n g  d i g i t i z a t i o n  r e s o l u t i c n s  o t  minus  t o  P L U S  0 .03,  
0.09, 0.28. and 0.84 nl .  A sen so^ t1ipp.r "as a c t w t t d  e v e r y  
36 h t o  a s s i s t  i h  sensor  z e r o  L e r t l  d e t e r m i n a t i o n .  F o r  
t e l e m e t r y  b i t  r a t c s  above 256 b c s .  w.ctor m e a l u r r m e n t s  u s r e  
A t  l o r e r  b i t  r a t e l .  I V C I ~ ~ C I  and v a r i a n c e s  r e r e  c ~ m p ~ t e d  on
b o a r d  t o r  t r a n s m i s s i o n  t o  e a r t h .  
------- H E L I O S - 0 ,  NESS- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  N A M E -  F L U X G A T E  MAGNETOMETER FOR AVERAGE F I E L D S  
NSSDC I D -  16-003A-02 l N V E S T l G A T l V E  PROGRAM 
.de a t  r a t e s  b e t i e e n  1 and 16 Per  I .  d e p e n d i n g  On b i t  r a t e s .  
CODE E L - 4 I C O - O P ,  S C I E N C E  
l N V E S T l G A l l O N  D I S C I P L I N E I S )  
P A R T I C L E S  AND F I E L D S  
PERSONNEL 
P I  - N.F. N E S S  
01 - F .  M A R I A N 1  
01 - L.F. B U R L A G A  
01 - S.C. CANTARANO 
NASA-GSFC 
U O F  ROME 
NASA-GS F C 
C N R r  S P A C E  P L A S M A  L A B  
I N V E S T I G A T I O N  NAME-  F L U X G A T E  MAGNETOMETER F O R  F I E L D  
F L U C T U A T I O N S  
NSSDC I D -  7 4 - 0 9 7 A - 0 1  I N V E S T l G A l 1 V E  PROGRAM 
CODE E L - 4 I C O - O P ~  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P A R T I C L E S  AND F I E L D S  
PERSONNEL 
P I  - F.M. N E U B A U E R  U O F  K O L N  
0 1  - A .  M A I E R  B R A U N S C H Y E I G  T E C H  U 
B R I E F  D E S C R I P T I O N  
The i n s t r u - e r t  ( E 2 )  c o n s i s t e d  o f  a t r i a x i a l  t l u x g a t e  
magnetometer mounted on a 2.75-1 boo. t o  make m a g n e t i c  f i e l d  
~ e a s u r e m e n t s  u p  t C  4 H z .  D a t a  t r a m  each a x i s  * e r e  f i r s t  sen t  
t h r o u g h  a l o r - p a r s  f i l t e r  w i t h  t h e  3 dB a t t e n u a t i o n  p o i n t  a t  4 
H z .  Dep.nding O n  t h e  t e l e m e t r y  t o r * a t  a n d  b i t  r a t e .  t h e  d a t a  
i e i t  t t d  e i t h e r  i n t o  a t i l t - a v e r a g i n g  LOmDUtCI o r  d i r e c t l y  
connected  t o  t e l e m e t r y .  A shock  i d e n t i f i c a t i o n  computer 
t r i g g e r e d  t h e  s t c r a g c  o t  r a p i d - r a t e  d a t a  i n  t h t  s o a c e c r a t t  
m e m o i s  "hen t h e r e  were d i s c o n t i n u i t i e s  i n  t h e  v a r i a t i o n s  o t  t h e  
amb ien t  m a g n e t i c  f i e l d .  T W O  mCaSUre.ICIIt ranger IC,. Used. D L U S  
o r  m i n u s  1 0 0  and 4 0 0  n l  w i t h  r e s o l u t i o n s  o t  p l u s  or  m inus  0.2 
and 0.8 " T I  r t s p I c t i v r l y .  The i n s t r u m r n t  was e q u i p p t d  w i t h  a 
t l i p p r r  mechanism, u h i t h  r t o r i e n t s d  each I C ~ S O I  b y  90  d e g  
p t r i o d i ~ . l l y .  FEI  d e t a i l e d  i n t a r - r t i o n r  s e e  p. 232 o t  
R a u m t a h r t t o r s r h u n g l  Y .  191 n. 5, 1015. 
------- HELfO* -B ,  NEUBAUEI--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T  I G A T I O N  NAME-  F L U X G A T E  MAGNETOMETER 
F L U C T U A l I O N S  
F O R  F I E L D  
NSSDC I D -  76-0034-01 I N V E S T I G A T I V E  PROGRAU 
CODE E L - 4 I C O - O P .  S C I E N C E  
I NVE S l  ]GAT I O N  D I S C  I P L  I N E  < 5 )  
P A R l l C L E S  AND F I E L D S  
P E R S O N N E L  
P I  - F.M. N E U B A U E R  
01 - A .  M A l E R  U O F  K O L N  B R A U N S C H Y E I G  T E C H  U 
B R I E F  D E S C R I P T I O N  
The i n s t r u m e n t  ( E 2 )  c o n s i s t e d  o t  a t r i a x i a l  I l ~ x q a t e  
magnCtometCr mounted on a 2.75-1 boom t o  make m a g n e t i c  f i e l d  
measurements UP t o  4 H z .  Data  f r o m  each  a x i s  wcrc t i r s t  rent 
t h r o u g h  a l o r - p a i r  f i l t e r  w i t h  t h e  3 dB a t t e n u a t i o n  p o i n t  a t  4 
H I .  D ~ p ~ n d i n g  on  t h e  t e l e m e t r y  f o r m a t  and b i t  r a t e r  t h e  d a t a  
were t c d  e i t h e r  i n t o  a t i m e - a v e r a g i n g  c o ~ p u t e r  o r  d i r e c t l y  
connec ted  t o  t e l e # e t r y .  r h c n  t h e r e  b e r e  d i l c o n t i r U i t i e l  i n  t h e  
v a r i a t i o n s  c t  t h e  amb ien t  m a g n e t i c  t i c l d r  a 
s h o c k - i d r n t i t i c i t i a n  EO.PUtCI t r i g g e r e d  t h e  s t o r a g e  of  
r a p i d - r a t e  d a t a .  i n  t h e  s p a c e c r a t t  memory. Two measurement 
ranges  #.IC used, p l u s  o r  m inus  1 0 0  and 4 0 0  nT w i t h  r c s o l u t i o n r  
o t  p l u s  o r  minus  0.2 and 0.8 nT. r e s p e c t i v e l y .  The i n s t r u m e n t  
was e ~ u i p p e d  r i t h  f l i p p e r  mechanism, w h i c h  r e - o r i e n t e d  each  
sensor  b y  9 0  d r g  p e r i o d i c a l l y .  F o r  d e t a i l e d  i n f o r m a t i o n .  see 
p. 232 a t  R w m t a h r t f o r s c h u n g .  Y .  19, n. 5 ,  1975. 
-----__ P I O N E E R  5 ,  GREENSTADT---------- - - - - - - - - - - - - - - - - - - - - - - -  
l N Y E S l I G A l I O h  NAME-  S E A R C H - C O I L  I A G N E T O M E T E R  
NSSDC I D -  6 0 - 0 0 1 1 - 0 2  
PERSONNEL 
P I  - E.Y. G R E E N S T A D 1  
01  - D.L. JUDGE 
01 - C.P. SONETT 
I N V E S T I G A T I V E  PROGRAM 
CODE E L - k r  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P A R l l C L E S  AND F I E L D S  
T R Y  S V S T E M S  GROUP 
U O F  SOUTHERN C A L I F  
U O F  A R I Z O N A  
B R I E F  D E S C R I P l l O N  
T h i s  s e a r c h  r o i l  magne tomet t i .  w h i c h  11% s i m i l a r  t o  t h o s e  
t l o r n  on P i o n e e r  1 and E x p l o r e r  6. was d e s i g n e d  t o  s t u d y  t h e  
i n t e r p l a n e t a r y  magne t i c  t i e l d .  The d e t e c t o r  c o n s i s t e d  o t  a 
r i n g l a  s e a r c h  c o i l  t h a t  was mounted on t h e  S D * C e C r a f t  s o  t h a t  
i t  m e a s ~ r ~ d  t h e  m a g n e t i c  f i e l d  p e r ~ m d i ~ u 1 . r  t o  t h e  s p a c e c i a f t  
s p i n  .a i r .  The magne tomete r  c o u l d  measure t i e l d r  t r o m  1 
m i c r o g a u s s  I C  12 n i l l i g a u r s .  N o  i n t l i g h t  c a l i b r a t i o n  was 
P r o v i d e d  t o r .  The c.pcr imcnt had b o t h  d i g i t a l  and a n a l o g  
Outpu ts .  The m a g n e t o i e t e r  a m p l i t u d e  and phase were s a m p l ~ d  
c o n t i n u o u s l y  t o r  analog t r a n s m i s s i o n  and i n t e r m i t t e n t l y  ( e v e r y  
96, 1 2 ,  and 1.5 s. d e p e n d i n g  on s a t e l l i t e  b i t  rate) t o r  d i g i t a l  
transmission. A p p ~ ~ x ~ m a t e L y  2 I r 0 0 0  d i g i t a l  r e a d i n g s  01 t h e  
m a g n e t i c  t i c l d  a m p l i t u d e  were Obta ined .  The l a s t  d a t a  were 
t a k e n  on May 6, 1 9 6 0 .  H O U C Y C ~ ~  no i n t O r m a t i o n  was o b t a i n e d  on 
t h e  phase angle of t h e  t i r l d  abou t  t h e  s p i n  a x i s .  See C o l r n a n ,  
J. GeOphy* .  Rei. .  Y .  69. p. 3051.  1964. tor f u r t h e r  d e t a i l s .  
------- H E L I 0 S - A .  NEUBAUER----------------- '-------------------- 
I N V E S T I G A T I O N  NAME-  S E A R C H  C O I L  l l A G N E l O M E T E R  
NSSDC I D -  7 4 - 0 9 7 A - 0 3  I N V E S l l G A T l V E  PROGRAM 
CODE E L - 4 I C O - O P .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E C S )  
P A R T I C L E S  AND F I E L D S  
P E R S O N N E L  
P I  - F A .  N E U B A U E Y  
01  - 6 .  DEHMEL u O F  K O L N  B R A U N S C H U E I G  T E C H  U 
B R I E F  D E S C R I P T I O N  
T h i s  c x p c r i m c n t  ( E + )  "as d e s i g n e d  t o  i n l e i t i g a t e  t h e  
i a g n t t i c  component ot e l e c t r o m a g n e t i c  u w e s  i n  t h e  s o l a r  w i n d  
trom 0.3 t o  1.0 AU. B y  naanr o f  i t s  r a r e t a r .  c h a n n e l  ( Y F C )  t h e  
r a p i d  v a r i a t i o n s  01 t h e  m a g n e t i c  f i e l d  i c r c  measured u p  f r o m  
p l u s  o r  m i n u s  8.75 nT t o  p l u s  o r  m inus  275 nT i n  t h r c r  
O r t h o g o n a l  d i r e c t i o n s  from 4 t o  128 H z .  A s p e c t r u m  a n a l y z c r  
o b s e r v e d  t h e  f i e l d  components i n  t h e  e c l i p t i c  plane and  
p e r p e n d i c u l a r  t o  i t ,  t o  o b t a i n  t h e  power s p e ~ t r a l  d e n s i t y  and  
peak YILYCS t o r  e i g h t  1ogar i t h . i caLLy  spaced c h a n n e l s  i n  t h e  
r a n g e  from 4.7 t o  2200  H I .  B C I ~ U S C  a t  t h e  l a r g e  amount o f  d a t a  
produced by  t h i s  e x p e r i m e n t ,  an a d a p t i v e  d a t a  r e d u c t i o n  was 
a p p l i e d .  F o r  i n t e r e s t i n g  t i m e  i n t e r v a l s  s e l e c t e d  by  t h e  
t l u r g a t e  n a g ~ e t o m e t ~ r  114-097A-01r hCUbaUCr) o r  G u l n e t t  (-04). 
r a v e t o r n  d a t a  C o u l d  b e  read  i n t o  an On-board memory a t  a r e p i d  
r a t e  t O  be  t r a n s m i t t e d  s l o r l y  a t t e r r a r d s .  F o r  more d e t a i l e d  
i n t o r - a t i o n  see p. 2 4 1  i n  u a ~ m f a h i t t o r s c h u n g r  V .  1P. n. 5, 
1975. 
------- HEL1OS-B .  NEUBAUER------------------------------------- 
l N V E S T l G A l l O N  N A M E -  S E L R C H  C O I L  MAGNETOMETER 
NSSDC I D -  76-DD3A-03 l N V E S l l G A l I V E  PROGRAM 
CODE f L - 4 I C O - O P ,  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P A R l l C L E S  AND F I E L D S  
P E R S O N N E L  
P I  - F.M. NEUBAUER 
01 - 6. DEHMEL u O F  KOLN B R A U N S C H Y E I G  T E C H  U 
B R I E F  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  l E 4 )  # a s  d e s i g n e d  t o  i n v e s t i g a t e  t h e  
m a g n e t i c  r o n y o n e n t  o f  L l e c t r o m a g n e t i c  w a v e s  i n  t h e  s o l a r  r i n d  
trom 0 . 3  t o  1.0 AU. B y  means o f  i t s  w i ~ c t o r i  c h a n n e l  1 r F C ) .  
t h e  r a p i d  v a r i a t i o n s  o t  t h e  m a g n e t i c  t i r l d  w e r e  m e a s u r e d  up 
trom p l u s  o r  minus  8.75 n l  t o  p l u s  o r  minus  275  n l  r n  t h e e e  
o r t h o g o n a l  d i r e c t i o n s  f r o m  4 t o  1 2 8  112. A S P C C ~ ~ U ~  a n a l y z e r  
O b l e l v C d  t h e  t i e l d  r a n p o n t n t r  i n  t h e  e c l i p t i c  p l a n e  and 
p e r p e n d i c u l a r  t o  i t , t o  o b t a i n  t h e  p o i e l  s p ~ c t i a l  d e n s i t y  and 
p e a k  v a l u e r  t o p  t i g h t  l o g a r i t h m i c a l l y  s p a c e d  c h a n n e l s  i n  t h e  
ranae  t r O m  4.7 t o  2200  H I .  Because  O f  t h e  l a r g e  amount Ot d a t e  
p roduced  b y  t h i s  e x p e r i m ~ n t .  a n  a d a p t i v e  d a t a  r e d u c t i o n  was 
applied. For  i n t e r e s t i n g  t i n e  i n t e r v a l s  s e l e c t e d  b y  t h e  
t l u x g a t t  m a q n C t O i e t e r  (Ncubaucr) 7 6 - 0 0 3 A - 0 1 ,  o r  G u r n e t t  ( - 0 9 ) .  
1 a Y e t 0 r m  d a t a  C o u l d  be read  i n t o  a0  Onboard I I C I O I y  a t  D r a p l a  
111 
r i t e  t o  be t r a n s a i t t r d  s l o r l y  a f t e r w a r d s .  F o r  more d e t a i l e d  
i r f o r m a t i o n  IC. F .  2 4 1  i n  R a u m f a t r t f O r s ~ h ~ n g r  Y. 191 n. 5. 
1915. 
------- P I O N E E R  5, YINcKLER---------- - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  NAME-  I O N  CHAMBER A N D  G M  T U B E  
NSSDC I D -  69-001A-03 I N V E S T I G A T I V E  PROGRAM 
CODE EL-4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S 1  
P A R T I C L E S  AND F I E L D S  
PERSONNEL 
P I  - J.R. Y I N C K L E R  
01 - R.L. ARNOLDV 
0 1  - R . A .  H O F F M A N  
U O F  M I N N E S O T A  
U OF N E Y  HAMPSHIRE 
N A S A - G S F C  
B R I E F  D E S C R I P T I O N  
T h i s  r xpe r i . en t  c o n s i s t e d  c f  a N t h e r - t y p e  i n t e g r a t i n g  
i o n i z a t i o n  chamber and  an Anton  5 0 2  G e i g e r  c o u n t e r .  The G e i g e r  
c o u n t e r  " a s  mounted normal t o  t h e  s p a c e c r a f t  s p i n  a x i s .  Due t o  
t h e  romple.. n o n u n i f o r m  s h i e l d i n g  o f  t h e  d e t e c t o l s r  t h e  i o n  
chamber responded q ~ . l i - ~ . n i d i l = ( t i c n . l l y  t o  prOtOnS p r c a t e r  
t h a n  abou t  25 MeV w h i l e  t h e  6.19.1 c o u n t e r  responded 
g u . i i - o . n i d i r ~ l t i o n . l L y  t o  p l o t ~ n s  g r e a t t i  t h a n  abou t  35 M e V .  
E n e r g y  t h r e s h o l d s  f o r  u u a r i - ~ . n i d i r ~ r t i o n i l  responses t o  
e l e c t r o n s  were a p ~ r o x i m a t e l y  1.6 and 2.9 Me1 f o r  t h e  i o n  
chamber and G e i g e r  c o u n t e r .  r e s p e c t i ~ * e L y .  Counts fro. t h e  
G c i p c r  c o u n t e l  and C Y L S L S  from t h e  i o n  chamber were a c c u m u l a t e d  
i n  s e p a c a t e  r e g i s t e r s  and t r l c m c t e r c d  b y  b o t h  ana log  and 
d i g i t a l  r y r t e a l .  The e x p e r i m e n t  p * r t c r m r d  normally fro. l a u n c h  
t h r o u g h  nay 17. 1960. T e l e m e t r y  n o i r e  L i m i t e d  t h e  t i m e s p a n  o f  
u s e f u l  d a t a  t o  t h e  p e r i o d  f r o m  l a ~ n c h  t h r o u g h  A p r i l  29. 1960. 
-_____- P I O N E E R  5, sInpsQN--'----------------------'----------- 
I N V E S T I G A T I O N  NAME-  P R O P O R l I O N A L  COUNTER T E L E S C O P E  
NSSDC I D -  60-001A-01 I N V E S T l G A I l V E  PROGRAM 
CODE EL-4 ,  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S 1  
M A G N E I O S P H E R I C  P H V S I C S  
P A R T I C L E S  AND F I E L D S  
P B R S O N N E L  
P I  - J .A. S I M P S O N  
01 - C . Y .  F A N  
0 1  - P.  M E I E R  
U OF C H I C A G O  
U OF A R I I O N A  
U OF C H I C A G O  
B R I E F  D E S C R I P T I O N  
A t r i p l e  c o i n c i d e n c e  a m n i d i r e r t i o n a l  p r o p o r t i o n a l  c o u n t e r  
t e l e s c o p e  "as  used t o  o b s c r v c  t e r r e s t r i a l  t r a p p e d  r a d i a t i o n  and 
s o l a r  p a r t i c l e s  I p r O t O n l  E ) 7 5  MeV# e l e c t r o n s  E ) 1 3  M e V ) .  
M e . s u i ~ i t n t s  o b t a i n e d  f o r  abou t  2 months d u r i n g  w h i c h  a 
r e e k  o f  q u i e s c e n t  m a g n e t i c  f i e l d  c o n d i t i o n s  f o l l o r c d  by  t w o  
geomagne t i c  s t o r m s  c l o s c l y  spaced i n  t i m e  o c c u r r e d .  The d a t e  
o f  t r r n a m i r r i o n  c f  t h e  t a r t  u s e t c l  i n f o r m a t i c n  was M a y  1 6 .  
1960. 
- _ _ _ _ _ _  P I O N E E R  6, PIMPSON- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  NAME-  COSI11C-RAY T E L E S C O P E  
NSSDC I D -  65-1051-03 I N V E S T l G A T l V E  PROGRAM 
CODE EL-+. S C I E N C E  
l N V E S T I G A T l O N  D I S C I P L I N E ( S 1  
P A R T I C L E S  AND F I E L D S  
c o s n i c  R A Y S  
P E R S O N N E L  
P I  - J.A. S I M P S O N  U OF C H I C A G O  
01 - I . E .  LAMPORT U O F  C H I C A G O  
B R I E F  D E S C R I P T I O N  
T h i s  c r p e r i m c n r  used  a c h 4 r g e d - p a r t i t l c  t e l e s c o p e  
c o m p ~ i t d  o f  four  s i l i c o n  s o l i d - s t a t e  d e t e c t o r s  t o  s t u a y  t h e  
a n i s o t r o p y  and f l u c t u a t i o n s  o f  I O l a I  p r o t o n s  and alvh. 
p a r t i c l e s .  l h e  p r o t o n  e n e r g y  ranges sampled were 0.6 t o  13.9 
MeV. 13.9 t o  73.2 MeV. 73.2 t o  115 MeV, and € ) I T 5  MeV. The 
a l p h a  p a r t i c l e  e n e r g y  range1 s a I p l C d  "ere  2.4 t o  55.6 MCV. 5 5 . 6  
t o  293 Mcv,  and E1294 MeV. The t i m e  r e s o l u t i o n  ranged f rom 
a t o u t  one . I C ~ S U I C # ~ ~ ~  PCI 0.4 f t o  a t o u t  one 1~81urement per 28 
I d e p e n d i n g  on t h e  tCle.Ctry b i t  r a t ? .  T h e  d e t e c t o r  was 
mounted 10 t h a t  i t  made a 36D-dcg Scan i n  t h e  e C l i p t i C  p l a n e  
abou t  once P C I  I. P u l s e - h e i g h t  a n a l y S i S  O f  d e t e c t o r  Dl DUtDUt 
( 1 2 8  c h a n n e l )  a O d  D3 O u t p u t  (32 c h a r n e l )  " a s  1 ~ C O l p l i S h e d  1 0 1  
t n e  l a s t  e v e n t  p r i o r  t o  each t e l c m r t r y  r e a d o u t  f o r  t h e  
e x p e r i m e n t .  F o r  f u r t h e r  d e t a i l s .  see F a n  e t  a t . ,  J.  Geophys. 
Res.. Y. 73. P. 1 5 5 5 r  1966. 
_ _ _ _ _ _ _  7, SIMPSON---------- - - -"----- - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  N A M E -  C O S M I C - R k Y  T E L E S C O P E  
NSSDC IO-  66-0751-Ob I N V E S T 1 6 A T I V E  PRO61111 
CODE E L - * *  S C I E N C E  
I N V E S T I G A T I O N  O I S C I P L l N E ( S )  
P A R T I C L E S  AND F I E L D S  
c o s n i c  R A V S  
P E R S O N N E L  
P I  - J.A. S I M P S O N  U O F  C H I C A S O  
0 1  - C.V. F A N  U O F  A R I Z O N A  
01 - J.E. L A n p o n T  U OF C H I C A D O  
I N v E S T I 6 A T I O N  N A M E -  COSMIC-RAY G R A D I E N T  D E T E C T O R  
NSSDC I D -  67-123A-06 I N V E S T I G A T I V E  PRO6RAM 
CODE EL- ) ,  S C I E N C E  
INVESTIGATION D I S C I P L I N E ( S 1  
P A R T I C L E S  AND F I E L D S  
C O S M I C  R A V S  
P E R S O N N E L  
PI  - Y.R. YEBBER U O F  NEW H A M P S H I R E  
B R I E F  D E S C R l P T l O N  
T h i s  e x p e r i m e n t  u t i l i i c d  1 tcLcscopc c o m p r i s e d  O f  f i r e  
s o l i d - s t a t e  s e n s o r s r  a Cer InCov  d c t e C t O r r  and an 
a n t i c o i n c i d e n c e  s h i e l d .  T h e  t e l e s c o p e  a x i s  I.. p c ~ p i n d i c u l a r  
t o  t h e  S o a r c c r a f t  S p i n  a s i s .  A s  d e t e r m i n e d  by  two  r o i n r i d c n r c  
.Odes and e l ~ r t r o n l o  d i r r r i m i n a t i o n  O f  *ensor o u t p u t  p u l s r s r  
p a r t i c l e s  measured i c r c  CICL~IO~I i n  t h r e e  c e n t i g u o u s  e n e r g y  
i n t e r v a l s  b c t r r c n  0.34 and 8.4 MeV,  p r o t o n s  i n  s i .  c o n t i g u o u s  
energy i n t e r v a l s  b e t i e e n  5.49 and 64.3 MeV (one o f  f i n e  c o u n t  
c i t e s  "ai due t o  t h e  sum o f  c o u n t s  i n  t u 0  n o n r o n t i g u e u s  energy  
i n t r r r . l s ) r  and a l p h a  0 1 r t i c l e i  i n  t o u r  cOnt i9uOus  energy 
i n t r r r a l l  b e t i r e n  6.64 and 64.1 McVlnuCl ron  (one of  t h r e e  c o u n t  
r a t e s  w a s  due t o  t h e  sum o f  c o u n t s  i n  two  n o n c o n t i g u o u s  energy 
i n t e r v a l s l .  A t h i r d  coincidence mode measured t h e  sum o f  
c o u n t s  due t o  cLect10Ds above  0.6 M e V  and  n u c l e i  above  14 
M w l n u r l * o n .  A f o u r t h  c o i n c i d e n c e  *Ode measured t h e  sum o f  
n u c l e i  above 42 Mevlnur leon  and e l e c t r o n s  above 5.1 M e V .  
Sp.cecraft s p i n - i n t c g l a t c d  d i r e r t i o n . 1  f l u z c s  were measured i n  
t h e  v ~ i i o u s  modes. Arcu.ulat ion t i m e s  and r e i d o u t  i n t e r r . l s  
itre dependen t  on t h e  tClCwCtP). b i t  rate and i c c e  t y p i r a l l y  i n  
t e n s  o f  seconds. I n  a l l  c a s t i r  t h e y  W C ~ C  l o n g e r  t h a n  t h e  
r p a c t r r a f t  S p i n  p e r i o d .  A t  101 t c l c .e t r y  b i t  r a t e s  .CCumuIator 
S a t u r a t i o n  r e n d e r e d  S o l e  COunt ing  modd l  t o  b e  O f  no v a l u e .  F o r  
f u r t h e r  d e t a i l s .  SCC J.  GcOphyS. I C s . .  Y r  16. p. 1 6 0 5 .  1971. 
_ _ _ _ _ _ _  P I O N E E R  6 ,  MCCRACKEN---------------------------------- 
1 N V E S T 1 6 A T 1 O N  N A M E -  C O S M I C - R A Y  A N I S O T R O P V  
NSSDC I D -  65-1051-05 l N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 I C O - O P .  S C I E N C E  
I N V E S T I G A T I O N  D I S C 1 P L l N E ( S l  
P A R T I C L E S  AND T I E L D S  
C O S M I C  R A V S  
F E R S O U N E L  
P I  - K.G. I l C C R A C K E N  C S l R O  
0 1  - Y.C. B A R T L E I  DOE HEADQUARTERS 
01 - U.R. R A O  ISRO S A T E L L I I E  C E N T E R  
B R I E F  D E S C R I P T I O N  
T h i s  c.Dtr imcnt was d e s i g n e d  pr i . . i i ly  t o  aeasure  t h e  
d i r e c t i o n a l  r h a r a r t e r i r t i c s  o f  g a l a c t i c  and s o l a r  c o s m i c - r a y  
f l u x e s .  The p a r t i c l e  d e t e c t o r  was a C s I  ( T I )  s r i n t i l l a t o r  
c r y s t a l  t h a t  was s e t  i n t o  an a n t i c o i n c i d e n c e  p l a s t i c  
s c i n t i  L l a t o r  c o l l i m a t o r  CUP. S e p a r a t e  p h o t o m u l t i p l i e r  t u b e s  
r i e r e d  t h e  t u 0  s c i n t i l l a t o r s .  P u l s c ~  fro.  t h e  CII c r y s t a l  
unicco.panied b y  PULICI 1.0. t h e  p l a s t i c  s r i n t i L l . t o r  WIC 
s o r t e d  b y .  a t h r e e - r i n d o r  p u l s e - h e i g h t  a n a l y z e r .  t h e  windous 
r o r r c s p ~ n d l n g  t o  cncrgy  d e p o s i t i o n s  O f  7.4 t o  44.0, 44.0 t o  
77.1. and 123.8 t o  3 0 3 . 8  M e V .  Counts i n  t h e  two  l o u e r  energy  
r i n d o r r  were due m a i n l y  t o  p r o t o n s  w i t h  t h e  r i n d o r  e n e r p i r r r  
w h i l e  only p a r t i c l e s  o f  1 g r e a t e r  t h a n  o r  e q u a l  t o  2 
c o n t r i b u t e d  t o  t h e  h i g h e s t  energy r i n d o r  c o u n t  r a t e .  ( P r o t o n s  
above 9 0  M e V  gave a n t i c o i n c i d e n c e  pu lscs .1  FOI each  energy  
. i n d o r #  c o u n t s  were s e p a r a t e l y  arcumul.ted i n  each  o f  f o u r  
a n g u l a r  s e c t c r s  a s  t h e  s ~ 8 c . c ~ i f t  spun. Each angular s e c t o r  
l i s  normally 89.5 deg i n  w id th ,  w i t h  t h e  sun i n  t h e  m i d d l e  o f  
One s e c t o r .  HOICYCI, when 1 a I g C  fluxes i c i c  e n t o u n t e r e d r  each  
a n g u l a r  s e i t o l  was reduced t o  11.2 dcg. w i t h  t h e  sun near t h e  
m i d p o i n t  be tween  t i 0  s e c t o r s .  A s p i n - i n t e g r a t e d  ( i s o t r o p i c )  
mode. i n  u h i c h  a l l  p a r t i c l e i  d e p o s i t i n g  1.4 MeV i n  t h e  c s l  
~ i y s t a l  (no a n t i c o i n r i d e n r c  t e q u i r c a e n t l  i t r e  counted. "if a l s o  
Used. A c c u m u l a t i o n  t i m e r  f o r  each a t  t h e  1 2  d i r e c t i o n a l  l o d e s  
112 
and f o r  t h e  o m n i d i r e c t i o n a l  aode v a r i e d  b e t i e i n  1 4  s and 1 1 2  s 
(sDac.Claft s p i n  p e r i o d  ear  a b o u t  1 s) d e p e n d i n g  on t h e  
t ~ l e m e t r y  b i t  r a t e .  Set B a r t l e y  e t  s1.r R e v .  S c i .  I n s t r u m . ,  Y .  
38.  p. 266. 1961. f o r  a more d e t a i l e a  e x p e r i m e n t  d e s c r i p t i o n .  
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l N V E S T l G A l I O N  NAME-  COSMIC-RAY A N I S O T R O P Y  
NSSDC I D -  6 6 - 0 1 5 A - 0 5  I N V E S T l G A l l V E  PROGRAM 
CODE E L - 4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E L S )  
P A R T I C L E S  AND F I E L D S  
C O S U I C  R A Y S  
PERSONNEL 
P I  - K.G. MCCRACKEN 
0 1  - U.C. B A R T L E Y  
01 - U.R. 110 
C S I R O  
DOE HEADOUARTERS 
l S R 0  S A T E L L I T E  CENTER 
B R I E F  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  was d e l i p n e d  p r i m a r i l y  t o  measure t h e  
d i r r r t i o n a l  c h a r a c t e r i s t i c s  o f  g a l a c t i c  and s o l a r  cosmic r a y  
f l u x e s .  The p a r t i c l e  d e t e r t o ,  111s C s l  ( 1 1 )  s c i n t i l l a t o r  
c r y s t a l  t h a t  was s e t  i n t a  an a n t i C O i n C i d t n C I  p l a s t i c  
r c i n t i l l a t o r  c o l l i . a t o r  CUP. Sep.r.1~ p h o t o m u l t i p l i e r  t u b e s  
v iewed  t h e  t w o  s c i n t i l l a t o r r .  P u l s e s  f rom t h e  C s l  ~ r y r t . 1  t h a t  
l e l e  not  a c c o s p a r i e o  b y  p u l s e s  f r C *  t h e  p l a s t i c  s c i n t i l l a t o r  
were s o r t e d  b y  a th ree-* indow w l s e - h e i g h t  a n a l y i r r r  t h e  
r i n d o r r  C o r r e s p o n d i n g  t o  e n e r g y  d e p o ~ i t i o n s  o f  7.2 t o  47.4, 
41 .4  to 64.5- and 6 4 . 5  1 0  8 1 . 2  MeV.  N o  D O I i t i Y C  I p C c i e S  
i d e n t i f i c a t i o n  was ..as. a l t h o u g h  most o f  t h e  c o u n t s  i n  each  
r i n d o r  *ere u s u a l l y  due t o  p r o t o n s  i i t h  t h e  r i n d o r  e n e r g i e s .  
F o r  e a c h  CnCIgy windo.. c o u n t s  **IC s ~ p a r a t e l y  acruau l . tcd  i n  
e a c h  o f  four  a r g L l a r  s e c t o r s  a s  t h e  r o a r e r r a t t  spun. E a c h  
angular  s e c t o r  " a i  norially 89 .5  deg i n  w i d t h ,  i i t h  t h e  run 
e i t h e r  near  a s e c t o r  boundary  o r  i n  t h e  m i d d l e  O f  a ~ e c t o r .  
depend ing  on t h e  o p e r a t i n g  mode. However. "hen l a r g e  f l u x e s  
i t r e  encounteredr  e a c h  angular  I L l t c r  was r e d u c e d  t o  1 1 . 2  d e g r  
r i t h  t h e  sun * i t h e ,  i n  a s e c t o r  0 .  near t h e  m i d p o i n t  b r t r e r n  
t u 0  s e c t o i l .  A r p i n - i n t e g r a t e d  ( i s o t r o p i c )  i o d e ,  i n  wh ich  a l l  
p i r t i ~ l e s  d e p o s i t i n g  1.2 U e V  i n  t h e  C s l  c r y s t a l  (no 
a ~ t i r o i n c i d e n c .  r e a ~ i r r m r n t )  were counted. was a l s o  UICO. 
Accu.ulat ion t i m e s  f o r  e a c h  O f  t h e  12 d i r e c t i o n a l  modes and f o r  
t h e  0 . n i d i r e c t i o n a l  mode varies b e t i e e n  1 4  and 112 I 
(spac.Craft s p i n  p e r i o d  "as abou t  1 I) d e p e n d i n g  on t h e  
t e l m e t r y  b i t  r a t e .  See B a r t l e y  e t  a 1 . e  R e v .  S c i .  1nrt rur .s  Y .  
38, p. 266. 1961, f o r  a more d e t a i l e d  e n p e r i m r n t  d e s c r i p t i o n .  
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I N V E S T I G A T l O N  NAME-  C O S M l C - R A Y  A N I S O T R O P Y  
NSSOC I D -  68-1001-05 1 N Y E S l l C A l I Y E  P R O G R A I  
CODE E L - 4 I C O - O P .  S C I E N C E  
l N V E S l l G A l I O N  D I S C I P L I N E ( S )  
P A R T I C L E S  AND i l E L D S  
C O S U l C  R A Y S  
P E R S O N N E L  
P I  - K - G .  MCCRACKEN 
01  - U.R. 110 
01 - Y.C. B A R T L E Y  
C S I R O  
I S R O  S A T E L L l l E  CENTER 
DOE HEADOUARTERS 
B R l E F  D E S C R l P I l O N  
T h i s  e x ~ c r i n e n t  c o n s i s t e d  o f  a CI r r i n t i l l a t o r  and t h r e e  
s o l i d - s t a t e  t e l e s c o & e r .  The C s l  s c i r t i l l a t o r  "1% ~ o l l i m i t e d  b y  
an a n t i c o i n c i d e n c e  p l a s t i c  ~ c i n t i l l a t o r  and had a c o n i c a l  
a p e r t u r e  r i t h  a 38.2-deg h a l f - a n g l e .  The r r i n t i l l a t a r  look 
d i r e c t i o n  was c e n t e r e d  i n  t h e  e c l i p t i c  p lane .  T h r r t  
s o l i d - s t a t e  d c t e t t c r s  "ere o r i c n t s a  i n  a f a n  a r rangement  r i t h  
r c s c L c t  t o  a f o u r t h  ~ o l i d - s t a t e  d e f e c f o r r  such  t h a t  each  O f  t h e  
f i r s t  t h r e e  d C t C c t O r s  formed a t e l e s c o p e  r i t h  t h e  f o u r t h  
a e t e c t o r .  E a c h  o f  t h e  t h r e e  t i l e s c o p e s  t h u s  formed had an 
a c c ~ p t a n c ~  cone o f  23-6-9 h a l f - a n g l e .  The mean v ~ e r i n g  
d i r e c t i o n s  o f  t h e  t e l c ~ c o p c s  Y e r e  i n  t h e  e c l i p t i c  p l a n e  and 48 
deg above and be low t h a t  p l a n e r  respectively. T W O  c o n ~ u ~ r e n t  
mCder o f  c o u n t i n g  ULIC c m ~ l o y e d .  I n  t h e  f i r s t  ~ O O C I  c o u n t s  
i l l C  arCu.ul.tcd i n  e i g h t  s e p a r a t e  45-dtg i n t e r v a l s  d u r i n g  t h e  
s p a c e c r a f t  sp in .  wh i l e .  i n  t h e  second, r p i n - i n t e g r a t e d  c o u n t s  
I ~ I C  a c q u i r e d .  I n  t h e  f i r s t  mode. t h e  s c i n t i l l a t o r  s e p a r a t e l y  
I C ~ S Y I C ~  p a r t i c l e s  b i t h  e n e r g i e s  i n  t h e  r a n g e s  1.4 t o  2 1 . 5  
M e V l n u r l c o n  a n d  19.1 t o  63 .0  M I V l n Y c l c O n  (no s p r c i c r  
d i s c l i l i n a t i o n )  w h i l e  each  s o l i d - s t a t e  ~ ~ L C I C O P C  s ~ p a r a t e l y  
mrarured  p r o t o n s  i r  t h e  e n e r g y  r a n g e s  3.3 t o  3.6 MeV and 3.6 t o  
6.1 MeV.  I n  t h e  scrand mode, t h e  s c i n t i l l e t o r  S c p a r a t e l Y  
measured  p a r t i c l e s  i n  s i ,  c o n t i g u o u s  e n e r g y  i n t e r v a l s  b e t i e e n  
4.5 and  4 0  M r v l n u r l r o n  ( i n t e r v a l  Lower l i m i t s  a t  4.5. 1 - 0 1  9.6, 
13, 21 ,  and 28 M t V 1 n u t l e o n ) r  w h i l e  each O f  t h e  s o l i d - s t a t e  
t e l e s c o p e s  s e p a r a t e l y  m e a s u r e d  p.otans i n  t h e  energy  r a n g e s  1 
t o  81  1 t o  5 ,  1 t o  3, and 4 t o  6 MeV.  and a l p h a  p a r t i c l e s  i n  
t h e  e n e r g y  r a n g e  4 t o  8 M e V .  D u r i n g  e a c h  2 2 4 - b i t  ma in  
t e l e m e t r y  f r a m e ,  t u 0  f i r r t - m o d e  9 - b i t  arrumulatorr  and One 
recond- .od~ 9 - b i t  a c c ~ m ~ l a l ~ r  " e r e  read  ou t .  l n f l i g h t  
c a l i b r a t i o n  o f  t h e  s c i n t i l l a t o r  ana c f  some o f  t h e  C l e c t i O n i C s  
was p e r f o r m e d  d a i l y .  See B u k a t a  e t  1 1 ,  I E E E  l r a n f .  NUL. Sci., 
~ ~ - 1 1 .  PO. 18-24, 1 9 ~ 0 .  f o r  a n o r e  d e t a i l e d  e x p e r i m e n t  
d e s c r i p t i o n .  
l N V E S T I G A T I O N  D I S C I P L l N E ( S 1  
P A R T I C L E S  AND F I E L D S  
C O S M l C  R A V S  
P E R S O N N E L  
P I  - Y . R .  UEBBER U O f  N E Y  H A M P S H I R E  
B R I E i  D E S C R I P T I O N  
T h i s  cxpcr i .cnt  u t i l i z e d  a t e l e s c o p e  c o m p r i s e d  o f  f i v e  
s o l i d - s t a t e  sensors.  a Cerenkov d e t e c t o r .  and an 
a n t i c o i n c i d e n c e  s h i e l d .  The t e l ~ ~ c o p e  a x i s  was p * r p r n a i c u l a r  
t o  t h e   acecr craft s p i n  a x i s .  A s  d e t e r m i n e d  b y  two  c o i n c i d e n c e  
node1  and e l e c t r o n i c  d i s c r i a i n a t i o n  o f  scnsoi O u t p u t  D U L S C I I  
E a r t i t l e s  measured were r l e c t r o n s  i n  t h r e e  c o n t i g u o u r  e n e r g y  
i n t e r v a l s  brt.cen 0.34 and 8.4 MeV,  p r o t o n s  i n  s i x  c o n t i g u o u s  
energy i n t e r v a l s  b e t r e e n  3 . 4 9  and 64.3 M e V  ( o n e  o f  f i v e  c o u n t  
r a t e s  was d u e  t o  t h e  sum o f  c o u n t s  i n  t w o  n o n c o n t i g ~ o ~ s  e n e r g y  
i n t e r v a l s ) #  and a l p h a  p a r t i r l c r  i n  f ou r  c o n t i g u o u s  e n t ~ g y  
i n t e r v a l s  b C t r c c n  6.64 and 64 .1  M e Y l n u C l c O n  (one O f  t h r e e  c o u n t  
r a t e s  "as due t o  t h e  sum o f  c o u n t s  i n  t w o  n o n c o n t i g u o u s  energy 
i n t e r v a l s ) .  A t h i r d  c a i n c i d c n r e  mode I C ~ I U I C ~  t h e  sum o f  
c o u n t s  due t o  e l e c t r o n s  above 0.6 M e V  and n u c l e i  above 1 4  
M e V l n u c l e O n .  A f o u r t h  r o i n r i d c n r r  made I r a r u r c d  t h e  sum o f  
n u c l e i  above 4 2  M L V I n u t l c O n  and e l e c t r o n s  above 5.1 MeV. 
S p a c e c r a f t  s p i n - i n t e g r a t e d  d i r e c t i o n a l  f l u x e s  r e r e  measured i n  
t h e  v a r i o u s  modes. Ar tunu l . t ion  t i m e r  and r e a d o u t  i n t e r v a l 5  
Yere  dependen t  on t h e  t e l e m e t r y  b i t  r a t e  and were t y p i ~ a l l y  i n  
t e n s  o f  seconds. I n  a l l  c a r e r ,  t h e y  i c r c  l o n g e r  t h a n  t h e  
s p a c e c r a f t  s p i n  p e r i o d .  A t  Lou t e t e m e t i y  b i t  r a t e s  a c c u m u l a t o r  
s a t u r a t i o n  I e r d C r C a  some c o u n t i n g  l a d e s  t o  b e  01 no v a l u e .  F o r  
f u r t h e r  d e t a i l s ,  See J .  G r o p h y s .  Res.. Y .  16, p.  1 6 0 5 ,  1 9 7 1 .  
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1 N V E S T I G A T l O N  NAME-  C O S M I C - R A Y  G R A D I E N l  
NSSDC I B -  6 8 - 1 0 0 1 - 0 6  I N V E S l I 6 A l I V E  PROGRAM 
CODE EL-4 ,  S C I E N C E  
I N V E S l I G A l l O N  D I S C I P L I N E l S )  
P A R T I C L E S  AND F I E L D S  
C O S M l C  R A Y S  
P E R S O N N E L  
P I  - Y.R.  YEBBER U O f  NEY H A M P S H I R E  
B R l E i  D E S C R l P l l O N  
S o l i d - S t a t e  ICnlOrSr a C e r e n k o v  d C t e r t o P r  and an  
T h i s  t w e r i m s n t  u t i l i z e d  s t e l c s r o p c  C O ~ P ~ ~ S C ~  o f  f i v e
a n t i c o i n c i d e n c e  s h i e l d .  The t e l e s ~ o p ~  a x i s  * a s  p e r p e n d i c u l a r  
t o  t h e  s p a c e c r a f t  s p i n  a x i s .  1% d e t e r m i n e d  b y  t w o  r o i n r i d r n r e  
modes and e l e c t r o n i c  d i s c r i m i n a t i o n  o f  s e n s o r  o u t p u t  p u l r r r r  
p a r t i c l e s  measured r e r e  ( 1 )  e l e c t r o n s  i n  t h r e e  c o n t i g u o u s  
e n e r g y  i n t e r v a l s  b e t i c e n  0 . 3 1  and 5.1 M e V -  (2) p r o t o n s  i n  f i v e  
c o n t i g u o u s  e n e r g y  i n t e r v a l s  b r t r c r n  2.2 and 4 2  M e V ,  and  ( 3 )  
a l p h a  p a r t i c l e s  i n  c o n t i g u o u s  energy  i n t e r v a l s  be tween  5.b and 
4 2  McVlnurleon. A t h i r d  c o i n c i d e n c e  mode r n e a s u r ~ d  t h e  sum o f  
c o u n t s  due t o  r l c c t r o n r  above 0.6 M e V  and nuclei above 1 4  
M c v l n u t l e o n .  A f o u r t h  c o i n c i d e n c e  mode measured t h e  sum o f  
n u c l e i  above 4 2  M e V l n u c l r o n  and r l c c t r a n r  above 5.1 MeV. 
S p l C c C l a f t  % b i n - i n t e g r a t e d  d i r e c t i o n a l  fluxes b e r e  m c a ~ u r e d  i n  
t h e  v a r i o u s  modes. A c c u m u l a t i o n  t i n e s  and r e a d o u t  i n t e r v a l s  
"ere d c p e n d e r t  on t h e  t e l e m e t r y  b i t  rate and were t y p i c a l l y  i n  
t e n s  o f  s e c c n d s .  I n  a l l  c a r e r ,  t h e y  i c r c  l o n g e r  t h a n  t h e  
r p a c r r r a t t  S p i n  p e r i o d .  
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1 N Y E S l I G A T I O h  NAME-  G A L A C T I C  AND S O L I R  C O S M I C  R A Y S  
N S S D C  i o -  i 4 - 0 9 i ~ - o a  l N V E S T 1 G A 7 l V E  PRO6RAM 
CODE E L - 4 I C O - O P .  S C I E N C E  
P E R S O N N E L  
P I  - J .H .  TRAINOR 
0 1  - E.C. ROELOF 
01  - B.J. T E E G A R D E N  
01 - F.U. UCDONALD 
01  - K.G. MCCRACKEN 
I N V E S l 1 G A l I O N  D I S C I P L I N E ( S )  
C O S U l C  R A Y S  
P A R T I C L E S  AND F I E L O S  
NASA - G S i t  
N A S A - G S F C  
NASA -65 i C 
C S I H O  
APPLIED P n v s I c s  L A B  
B R I E F  D E S C R I P T I O N  
The d e t e c t o r  c o a p l t n c n t  o f  t h i s  e x p e r i m e n t  ( E l )  c o n s i s t e d  
c f  t h r e e  s e ~ a r a t e  d e l t a  E l d e l t a  x Y S  E tCLesCOpCI and  a 
p r o p o r t i o n a l  c o u n t e r  f o r  m o n i t o r i n g  s o l a r  I-rays i n  t h e  ranqe  
2 - 8  k c V .  The h i g h - e n e r g y  t e l e s c o p e  had  a g e o m e t r i c  f a c t o r  o f  
0 .22  I q  c m - I r  and  mCaIuICd c l c c t r a n s  i n  t h r e e  r a n g e r  between 2 
and 8 M e V ,  and P r O t O n l  and a l p h a  P a r t i t l C I  i n  t h r e e  r a n g e s  
be tween 20 and 56 N e V l n .  P l o t e n s  above 230 M e V  a r e  a l s o  
measured. The f i r s t  Lou-energy t e l t s c O p e  ( g * o n c t r i c  f a c t o r  v a s  
0.155 59 c m - s r )  measured p r o t o n s  and I > 1  p a r t i c l e s  i n  t h r e e  
ranger b e t r e e n  3 and 2 1  M e V l n .  The s e c o n d  l o w - e n e r g y  tclerrope 
( g e o m e t r i c  f a r t o r  111 0 .015  14 c m - s r )  measured  p r o t o n s  i n  
r c r r r a l  r a n g e s  b e t r e e n  0.12 and 2.1 Rev ,  a l p h a  p a r t i c l e s  i n  t h e  
113 
881GlMAL PAGE IS 
OF POOR QUALITY 
ranges 0 . 6 - 2 . 1  and ( - 2 1 . 2  nevIn. and e l e c t r o n s  i n  four  ranges 
c o u n t i n g - r a t e  d a t a  sect0,ed i n t o  t i g h t  45-de9 s e c t o r s  "ere  
o b t a i n e d .  The a a t a  c y c l e  t i m e  was dependent on  t h e  s p a c e c r a f t  
t e l e m e t r y  r a t e  l r a r i a b l e  b e t r e e n  4 0 9 6  and 8 b i t s l s )  and f o r m a t .  
Under opt imum c o n d i t i o n s .  t i r e  e v e n t s  PCI second w r i  
D U L s e - h t ~ g h t  analyzes and t h e  r a t e  d a t a  c y c l e  was o f  t h e  o r d e r  
o f  5 .in. A t  t h e  s l o r e s t  c o m b i n a t i o n  o f  b i t  r a t e  and f o rma t ,  a 
comp le te  d a t a  c y c l e  r e q u i r e d  abou t  2.5 h. See I E E E  T rans .  en 
NUL.  Sci., NS-22 ,  0. 5 7 0 .  1 9 7 5 ,  and Rau.f.hrtforsthungr 1. 19. 
n.  5. Pp.  2 5 8 - 2 6 0 1  1975. f o r  f u r t h e r  d e t a i l s .  
------- H E L I 0 S - B .  TRAINOR- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  N A M E -  S A L A C T I C  AND SOLAR C O S M I C  R A Y S  
b e t r e e n  0.12 and 2 MeV.  F o r  ruwber  O f  c o i n c i d e n c e  . O d e s r  
NSSDC I D -  76-0031-OB I N V E S I l G A T I V E  PROGRAM 
CODE E L - 4 I C O - O P .  S C I E N C E  
I N Y E S T I G A T I O N  D I S C I P L I N E ( S I  
P A R T I C L E S  AND f l E L D S  
cosnic R A Y S  
P E R S O N N E L  
P I  - J.H. T R A I N O R  N A S A - G S F C  
01 - E.C. R O E L O F  A P P L I E D  P H Y S I C S  LAB 
01 - B . J .  TEEGARDEN N A S A - 6  SFC 
NASA-GS FC 01 - 6.0. ~ C D O N A L D  
01 - K.G. MCCRACKEN c s r a o  
B R I E F  D E S C R I P T I O N  
The d e t e c t o r  r o e p i c m r n t  o f  t h i s  e x p e r i m e n t  (€1) c o n s i s t e d  
o f  t h r e e  s e p a r a t e  d e l t a  E l d e l t a  x VI E t c l e s c o p e I  and 
p i o p ~ r t i ~ n i l  c o u n t e r  f o r  m o n i t o r i n g  s o l a r  I r a y s  i n  t h e  range 
2-8 k tY .  The h i g h - e n e r g y  t e l e s c o c e  haa a g t o m e t r i c  f a c t o r  o f  
0.22 s o  cm-sr  and aeasured  + l r c t r o n r  i n  t h r e e  ranges b e t r e e n  2 
and 8 MeV. and y r o t o n s  and a l p h a  p a r t i c l ~ ~  i n  t h r e e  ranges 
be tween  2 0  and 56 M C V l n .  Protons above  2 3 0  MeV we,. a l s o  
measured .  The f i r s t  l o r - e n e r g y  t e l e s c o p e  l g r o m e t r i c  f a c t o r  11s 
0.155 I q  cm-sc) ~ C ~ S Y I C ~  p r o t o n s  and I > I  p a r t i c l e s  i n  t h r e e  
ranges be tween  3 and 2 1  M c V l n .  The second l o r - e n e r g y  t l l C l C D p C  
l g e c m e t i i c  f a c t o r  was 0.015 1 9  c m - s r )  mcasurrd P l D t O n f  i n  
s e v e r a l  ranger b C t l e C n  0 . 1 2  and 2.1 MeV, a l p h a  p a r t i c l c l  i n  t h e  
ranges 0 . 6 - 2 . 1  and 6 - 2 1 . 2  M c V I n r  and s l r C t r O n r  i n  f o u r  v a n g e l  
b e t r e e n  0 . 1 2  and 2 M e V .  F o r  1 number O f  c o i n c i d e n c e  .Odes, 
c o u n t i n g  d a t a  SectCrCd i n t o  e i g h t  45-dcg s e c t o i i  ..re Obta ined .  
The d a t a  c y c l e  t i r e  -11 dependent O n  t h e  S p a r r c r a f t  t e l e m e t r y  
l v a r i a b l e  be tween  4 1 9 6  and U b i t s l s )  and fo rma t .  Under 0pti.U. 
c o n d i t i o n s .  f i v e  e v e n t s  per  I a r e  c b l s e - h e i g h t  analyzed and t h e  
r a t e  d a t a  r y c l r  .as on t h e  o r d c c  o f  5 .in. At t h e  s l o i e s t  
ro .b ina t i on  Of D i t  r a t e  and f O l * a t r  C O m p l e t C  d a t a  c y c l e  
r c q u i ~ c d  a b o u t  2.5 h. F o r  f u r t h e r  c ~ t a i l s  ICC I E E L  Trans.  on 
NU'.  S t i . .  1 8 - 2 2 .  P -  5 1 0 ,  1915. and PO. 258-260 O f  
R a u l f a h r t f o i i c h u n g r  V .  19. n. 5, 1 9 1 5 .  
-_----- nEL1oS-A.  Iu*oy-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  NAME-  C O S M I C - R A Y  P A R T I C L E S  
NSSDC I D -  74 -C97A-07  
P f  RSONNEL 
P I  - H. KUNOU 
01 - G.H. U I B B E R E N Z  
01 - 6. GREEN 
01 - M .  M U E L L E R - I E L L I N  
01 - M. U l T I E  
01 - H.  HEMPE 
I N V E S l l G I T I V E  P R O G R A M  
CODE EL-41CO-OPI  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
P A R T I C L E S  AND F I E L D S  
C O S M I C  R A V S  
U O F  K I E L  
U O f  K I E L  
U OF K I E L  
U O F  K l f L  
U O F  K I E L  
U Of  K I E L  
B Y I E F  D E S C R I P T I O N  
The o b j e r t i u r  o f  t h e  ezper i . en t  ( € 6 )  .as t o  s t u d y  
I N V E S T I G A T I O N  NAME-  COSMIC-RAY P A R T I C L E S  
NSSDC I D -  1 6 - 0 0 3 1 - 0 1  I N V E  S T I G A l I V f  PROGRAM 
CODE E L - 4 I C O - O P ~  S C I E N C E  
I N V E S I I G A I I O N  D I S C I P L I N E I S )  
P A R I I C L E S  AND F I E L D S  
C O S M I C  R A V S  
P E R S O N N E L  
P I  - H. KUNOY 
01  - G.H. U I B B E R E N I  
01 - 6. GREEN 
01 - n. ~ ~ E L L E ~ - ~ E L L I N  
01 - 1. Y l T T E  
01 - H. HEMPE 
I- I I I F C L E R - M E L L I N  
I I  .. 
.E 
U OF K I E L  
U O F  K I E L  
U OF K I E L  
U OF K I E L  
U OF K l E L  
U OF K I E L  
B R I E f  D E S C R I P T I O N  
The o b j e c t i v e  o f  t h e  e x p e r i m e n t  ( € 6 )  Was t o  S tud7  
h igh -eneegy r  charped. coamic - ray   articles o f  s o l a r .  p l a n e t a r y ,  
and a* l .ct ic o r l Q i n  i n  i n t * r p l a n e t a r v  soace. P r o t o n s  and a l p h a  
C a r t i c l e i  r i t h  e n * r g i r s  D1.3 MrVlnurlron. and el .ctrons >0 .3  
MeV were measured w i t h i n  int.rpl.net..y space over t h e  range 
f r o .  0.3 t o  1.0 AU. The i n s t r u m e n t .  a p a r t i c l e  t e l e s c o p e  w i t h  
5s-dcg f i e l d  of view. c o n s i s t e d  o f  f i r e  s e m i c o n d u c t o r  
d C t e c t O r l .  one s a p p h i r e  C e r e n k o v  coun te r .  and one s c i n t i l l a t i o n  
counter. a l l  e n c l o s e d  by  an 8 n t i c o i n r i d r n c *  c y l i n d e r .  The 
t e l e s c o p e  1.5 c a l i b r a t e d  p r i o r  t o  l a u n c h  u s i n g  r a d i o a c t i v e  
COUIC*S. p . r t i c l e  ~ c c e l c r a t o r s .  4nd gmund-iev. l  muons. I t  
measwed p r o t o n s  and a l o h a  P a r t i C L e I  i n  s i x  channels 11.3-3.3.  
3 - 3 - 1 3 ,  1 3 - 2 1 ,  2 1 - 3 1 .  3 7 - 4 5 .  and ~ 4 5  M c v l n u c l r n n )  and e l r c t r o n s  
i n  t i r e  energy c h a n n e l s  ( 0 . 3 - 0 . 8 .  0.8-21 2-1. 3-4. and >4 MeV) .  
F o r  more d e t a i l s  aee PO. 253-2S7 of Raumfmhr t to rschuns .  v .  19. 
n. 5, 1975. 
R A D I O  S C I E N C E  AND C E L E S T I A L  M E C N A N I C S  
1NVEST1GAT1ON H A R E -  C E L E S T I A L  M E C H A N I C S  
NSSPC I D -  6 5 - 1 0 5 A - 0 1  I N V E S T I S A T I V E  PROSRAM 
CODE EL-4 .  S C I E N C E  
I N V E S T I G A T I O N  D l S C l P L l N E  ( I )  
C E L E S T I A L  M E C H A N I C S  
PERSONNEL 
P I  - J.D. ANDERSON N A S A - J P L  
B R I E F  D E S C R I P T I O N  
The eurpose o f  t h i s  t z p e r i m r n t  "as IO use t h e  t r a c k i n g  
d a t a  t ram t h e  m i s s i o n  t o  o b t a i n  p r i m a r y  d e t r r m l n a t i a n s  o f  t h e  
wassrs o f  t h e  e a r t h  and moon. t h e  a s t r o n o m i c a l  unit. and t h e  
o s c i l l a t i n g  e l e m r n t s  of t h e  o r b i t  o f  t h e  e a p t h -  T h i s  was 
a p p r a p r l a t c  be rDuse  O f  t h e  absence o f  m i d c o u r s e  o ~ b i t  
C o t r e c t i o n s  and n e a r - p l a n e t a r y  c n r o u n t e r s .  A l s o ,  s o l a r  
r a d i a t i o n  P ~ C ~ I U I C  e f f e c t s  were s m a l l .  The ~ x ~ e r i m e n t  u s e d  t h e  
onboard  r e c e i v e r  and t r a n s m i t t e r  equ ipmen t  i n  c o n j u n c t i o n  r i t h  
Deeo S p i r e  Network  s t a t i o n  equ ipmen t  t o  o b t a i n  D o p p l ~ i  
.e.s"re.e"tl. 
- - _- -- - p ] O N E E R  6 ,  ESnLEIIA"---------------------------------- 
I N V E S T I S A T I O N  NAME- TWO-FREPUENCV B E A C O N  R E C E I V E R  
NSSDC ID- 6 5 - 1 0 5 A - 0 4  I N V E S T I G A T I V E  PROSRAM 
CODE EL-4 .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
I O N O S P H E R E S  AND R A D I O  P H l S l C S  
P A R T I C L E S  AND F I E L D S  
F E R S O N N E L  
P I  - V.R. E S H L E M A N  
01 - 1.1. CROFT 
0 1  - R.L. L E A D A B R A N D  
01 - O.K. G I R R l O T l  
01 - A.M. P E T E R S O N  
STANFORD U 
SRI I N T E R N A T I O N A L  
SR1 1 N T E R N A I l O N A L  
N A S A - J S C  
S T A N F O R D  u 
e i i E r  DESCRIFTION 
B o t h  423.3-MHI and i t s  2 1 1 7  subharmon ic  49.8-nHz s i g n a l s  
icIe t r a n s m i t t e d  fro. 46-. S t e e r a b l e  p a r a b o l i c  an tenna  a t  
S t a n f o r d  U n i r s r s i t y  t o  t h e  tio-fre~uency r a d i o  r e c e i v e r  on t h e  
rpac rc r . f t .  The h igh - f rCQuency  s i g n a l  served as  a reference 
s i g n a l  s i n r e  i t s  p r o p a g a t i o n  ti.c "1% n o t  a p p ~ e r i a b l y  
l e n g t h e n e d  b y  c l c c t r o n s  a l o n p  t h e  pa th .  The l o w - f r e q ~ ~ n c y  
s i g n a l  was d e l a y e d  i n  p r o p o r t i o n  t o  t h e  t o t a l  e l e c t r o n  c o n t e n t  
i n  t h e  prOpag.tiOn pa th .  O n  t h e  s p a c e c r a f t r  o h a s e - l o c k e d  
r e c e i v e r  c o u n t e d  t h e  b e a t  f r c q u e n r y  zero c r o s s i n g s  o f  t h e  
r e c e i v e d  s i g n a l s  t o  o b t a i n  .easurements o f  phasc -pa th  
d i f f r r e n r r s .  D i f f e r e n t i a l  d e l a y  o f  t h e  group v e l o c i t y  1.5 a l s o  
observed, and t h e s e  u.lu=s i c r e  t e l e n e t e r e d  t o  t h e  g r o u n d  
s t a t i o n .  Frc.  c a l c u l a t e d  t o t a l  e l e c t r o n  c o n t e n t  r a l u c s .  t h e  
i o n o s p h e r i c  e f f e c t  lup t o  s . l t c ted  a l t i t u d e  o b t a i n e d  f r o m  
o t h e r  t . p c r i m a n t a l  t e c h n i q u e s )  could  be subtracted t o  produce 
d a t a  d e s c r i b i n g  t h e  i n t r r p l a n e t a r y  e l e c t r o n  c o n t e n t  o f  t h e  
s o l a r  r i n d  ana i t s  v a r i a t i o n s .  F o r  s i m i l a r  e x p e r i m e n t s  
c o v e r i n g  o t h r r  t i m e  o e r i o d s  see 68-1OOA-03r 61 -123A-03 .  
6 6 - 0 1 5 1 - 0 4 .  and 6 1 - 0 6 0 1 - 0 2 .  M o r e  d e t a i l r d  d e s c r l p t i o n f  o f  t h e  
e x p e r i m e n t  can be found i n  1. Geophys. I r a . .  1.  7 1 .  DD. 
3 3 2 5 - 3 5 2 1 .  and i n  R a d i o  SCi . .  1 .  6 ,  OD. 5 5 - 6 3 .  
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NSSDC I D -  66-0751-04 I N V E S l l G A T I V E ' P R O G R A I  
CODE EL-4. S C I E N C E  
P E R S O N N E L  
P I  - V.R. E S H L E R A N  
01 - T.A. C R O F T  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
I O N O S P H E R E S  
P A R T I C L E S  A N D  F I E L D S  
S T A N F O R D  U 
S R I  l N T E R N A T l O N A 1  
B R I E F  D E S C R I P l l O N  
B o t h  4 2 3 . 3 - P H Z  and i t s  2 / 1 7  subharmon ic  49.8-MHz r i q n a l s  
"ere  t r a n s m i t t e d  f r o m  a 4.6-m s t e e r a b l e  p a r a b o l i ~  antenna s t  
S t a n f o r d  U n i v e r s i t y  t o  t h e  t w o - f r e q u e n c y  r a d i o  r e c e i v e r  on t h e  
s p a c e c r a f t .  The h i g h - f r e q u e n c y  s i g n a l  s e r v e d  a s  1 r e f e r e n r e  
s i g n a l  s i n c e  i t s  p r o p a g a t i o n  t i m e  was not  a p p r e ~ i . b l y  d e l a y e d .  
The L o r - f r e q u e n c y  s i g n a l  was d e l a y e d  i n  p 1 0 p 0 i t i o n  t o  t h e  t o t a l  
e l e c t r o n  c o n t e n t  i n  t h e  p l o p a g a f i o n  pa th .  On t h e  r p a r c c r a f t ~  a 
phase l o c k e d  r e c e i v e r  c o u n t e d  t h e  b e a t  f r e q u e n c y  Z e r o  crorrlngr 
O f  t h e  r e c e i v e d  s i g n a l s  IO o b t a i n  mCaIUICmCnts O f  p h a r r - p a t h  
d i f f e r e n c e s .  D i f f e r e n t i a l  d e l a y  o f  t h e  qroup v e l o c i t y  was a l s o  
o t r e r v c d ,  and  t h e s e  v a l u e s  " e r e  t e l e . e t C I C d  t o  t h e  g r c u n c  
s t a t i o n .  From r a l c u l a t c d  t o t a l  e l e c t r o n  c o n t e n t  iilucsI t h e  
i o n o s p h e r i c  e f f e c t  IUD t o  a ~ e l ~ c t e d  a l t i t u d e  o b t a i n e d  t row 
o t h e r  c x p t r i n e n t a l  t e c h n i q u e s )  was s u b t r a c t e d  t o  D l O d U c C  d a t a  
d e s c r i b i n g  t h e  i n t c r p l a n c t a r y  e l e c t r o n  c o n t e n t  o f  t h e  s o l a r  
r i n d  and i t 5  v a r i a t i o n s .  The . % p r r i a e n t  O p e r a t e d  no.in.lLy 
i r o n  Launch t o  May 20,  1969. F o r  s i m i l a r  e a p c r i m r n t r  c o v e r i n g  
o t h e r  t i m e  p e r i o d s .  See 68-1001-03. 67-123A-03, 65-1051-04. a n d  
61-0601-02. More d e t a i l e d  a e s c r ( c t i o n r  of t h e  e x p ~ i i m t r t  c a r  
be  found i n  J.  GCODhYS.  R t S . ,  Y.  11. p. 3 3 2 5 - 3 3 2 1 .  1966, and i n  
R a d i o  SLi.0 Y .  6. p. 55-63. 1911. 
- - - - - - - P I O N E E R  8 ,  fSHLEMAN---------- - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T l O N  N A U E -  TYO-FREQUENCY B E A C O N  R E C E I U Z R  
NSSDC I D -  67-1231-03 I N V E S l l G l l l V E  PROGRAR 
CODE EL-. S C I E N C E  
I N V E S T l G C T I O N  D I S C I P L I N E ( S )  
IONOSPHERES A N D  R A D I O  P n v s i c s  
P L A N E T A R Y  ATMOSPHERES 
P A R T I C L E S  A N D  F I E L D S  
l N T E # F L A N E l A R Y  D U S T  
P E R S O N N E L  
P I  - U.R. E S H L E U A h  
01 - T . A .  C R O F T  
01 - 0.L. L E A D A B R A N D  01 - n.1.  H O Y A R D  
01 - R . A .  L O N G  
S T A N F O R D  U 
S I 1  I N T E R N A T I O N A L  
Cl.US"P0 I, . . . . . . . . 
S R I  l N T E R N A T l O N A L  
S R 1  I N T E R N A T I O N A L  
01  - A.M. P E T E R S O N  S T A N F O R D  U 
B R I E F  D E S C R I P T I O N  
B o t h  423.3-UHz and i t s  2 / 1 1  r u t h a r r o n i r  49.8-MHz s i g n a l s  
i C l C  t r a n s m i t t e d  f r o m  a 46-n r t c e r a b l c  p a r a b o l i c  an tenna  a t  
S t a n f o r d  U n i v e r s i t y  t o  t h e  t w o - f r r g u e n c y  r a d i o  r e c e i v e r  on t h r  
r ~ a r r r r a f t .  The h i g h - f r c q u c n t y  I i s n a L  S e r v e d  8 %  a r e f e r e n c e  
signal s i n c e  i t s  D l O p a g a f i o n  t i m e  was n o t  a p p r e c i a b l y  d t l e y t d .  
The l o r - f r e q u e n c y  s i g n a l  "as d e l a y e d  i n  p r o p o r t i o n  10 t h e  t o t a l  
c l c C t C D n  t o n t e n t  i n  t h e  PCOPagat iOn p a t h .  On t h e  IP.CCFlaftr a 
PhaIC-lOCkCd r e c e i v e r  counted t h e  b e a t  f l c q u e n c y  Zero r r a r r i r p r  
o f  t h e  r e c e i v e d  s i g n a l s  t o  o b t a r n  ~ C ~ I U I C ~ C I I ~ I  o f  p h a ~ e - p a t h  
d i f f e r e n c e s .  D i f f e r e n t i a l  d e l a y  o f  t h e  ( ~ ~ O U O  v11ec i ty  " a s  e l s o  
O t l e r v c d r  and t h e s e  v a l u e s  wcrc tc lc .e tc r rd  t o  t h e  g round  
s t a t i o n .  F r o m  c a l c u l a t e d  t o t a l  e l e c t r o n  c o n t e r t  YIIUCI. t h e  
i o n o s p h e r i c  e f f e c t  (UP t o  a s ~ l e c f e d  a l t i t u d e  obtained f r om 
o t h e r  c x p e r i i c n t a l  t e c h n i q u e s )  c o u l d  b c  s u b t r a c t e d  t o  p r ~ d ~ ~ c  
d e t a  d e s c r i b i n g  t h e  i n t e r p l a n e t a r y  ~ L e c t r o n  content c f  f h r  
s o l a r  e i n d  and 1 1 s  w a r i a f i o n i .  F o r  s * n i L a r  ~ ~ p ~ ~ ? r n t n t s  
c o v e r i n g  o t h e r  t i r e  p e l i o d l r  s e e  68-1001-03, 66-0151-011 
65-105A-04, and 61-0601-02. A more d e t a i l e d  d e s c r i p t i o n  a t  t h e  
e x p e r i m e n t  can be  found i n  J.  G e o c h y s .  Res.. Y -  11, c .  
3325-3121, and i n  R a d i o  St i . ,  Y. 6 ,  p .  55-63. 
- - ---_ - P I O N E E R  9 ,  ESHLEMAN---------- - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T l G A T l O N  N A M E -  1 Y O - F R E P U E N C Y  B E A C O N  R E C E I V E R  
NSSDC I D -  68-1001-03 I N V E S T l G A T I V E  PROGRAM 
CODE E L - 4 r  S C I E N C E  
I N V E S l l G L T l O N  D I S C I P L I N E ( S 1  
P A R l l C L E S  A N D  F I E L D S  
I O N O S P H E R E S  A N D  R A D I O  P H Y S I C S  
P E R S O N N E L  
PI - V.R. E S H L E M A N  
0 1  - 1 . A .  C R O F T  
01 - H . T .  H O ~ A R D  
S T A N F O R D  U 
511 I N T E R N A T I O N A L  
S T A N F O R D  U 
0 1  - R.L. L E A D A B R A N D  S R I  I N T E R N A T I O N A L  
01 - R.A. L O N G  S R 1  I N T E R N A T I O N A L  
01 - A.M. P E l E R S O N  STANFORD U 
B R I E F  D E S C R l P T l O h  
B o t h  423.3-MHz and i t s  2117 subharmon ic  49.0-MHZ s i g n a l s  
Y I l C  t r * n S n i t t t d  f r o m  a 4.6-m r t c e r a b l c  p a r a b o l i c  antenna a t  
S t a n f o r d  U n i v e r s i t y  t o  t h e  t r o - f r r q u r n c y  r a d i o  r e c e i v e r  On t h e  
~ p a ~ e c i a f t .  The  h i g h - f r e q u e n c y  s i g n a l  s e r v e d  a s  a i e f e r e n ~ e  
s i g n a l ,  s i n c e  i t s  p r o p a g a t i o n  t i m e  w a s  n o t  a p p r e c i a b l y  de layed .  
The 1 0 1 - f r c q u e n c y  s i g n a l  v a s  d e l a y e d  ~n p i o p ~ r t i ~ n  10 t h e  t o t a l  
c L e c 1 r o n  c o n t e n t  i n  t h e  p i o p a g a t i o n  p a t h .  On t h e  s D D c t c i a f t r  a 
o f  t h e  r e c e i v e d  s i g n a l s  t o  o b t a i n  ncasurencnts  o f  P h a l c - P a t h  
d i f f c r r n c c r .  D i f f e r e n t i a l  d e l a y  o f  t h e  g r o u p  v e l o c i t y  was a l s o  
o b s c r v c d .  ana t h e s e  v a l u e s  were t e ~ e r n e t ~ r e d  t o  t h e  g r o u n d  
s t a t i o n  and used 10 c a l c ~ L a t c  t h e  t o t a l  e l e c t i o n  content- The 
i o n a r p h c r i r  c o n t r i b u t i o n  IYP 10 a s e l e c t e d  a l t i t u d e  o b t a i n e d  
f r o m  o t h e r  c ~ p e r i m r n t a l  t e c h n i q u e s )  c o u l d  b e  subtracted t o  
p r o d u c e  d a t a  d e s c r i b i n g  t h e  i n t e r p l a n e t a r y  e l e ~ t r o n  c o n t e n t  01 
t h e  s o l a r  r i n d  and 1 1 s  v a r i a t i o n s .  n o r e  d e t a i l e d  d e l C r l p t l O n s  
3325-3327, and i n  R a d i o  S t i . ,  Y .  6, pp. 55-63. 
-_----- H E L I O S - A ,  ' " R N E T l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
phaIL-LOckCd r e c e i v e r  counted t h e  b e a t  f r e q u e n c y  zero c r o l l i n g s  
O f  t h e  e x p e r i m e n t  c a n  be  f o u n d  i n  J. GCOPhyI. Res., Y .  11. pp. 
I N V E S l I G A T I O h  NAME-  F I k E  FRLPUENCY.  COARSE T I M E  RESOLUTION 
SPECTRUM A N A L Y S I S  
NSSDC 1 0 -  74-OP7A-05 I N V E S T l 6 A T I V E  PROGRAM 
CODE E L - ~ I C O - O P I  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S )  
I O N O S P H E R E S  AND R A D I O  P H Y S I C S  
P A R T I C L E S  AND F I E L D S  
P E R S O N N E L  
P I  - D . A .  G U R N E T T  U O F  I O Y A  
0 1  - P.J. K E L L O G L I  U O F  M I N N E S O T A  
0 1  - S.J. B A U E R  G R A l  U 
0 1  - R.G. S T O N E  NASA-(.SFC 
L l R l E f  D E S C R l F T l O N  
T h i s  e ~ p e r i m e n t  ( E 5 b )  s h a r e 0  t h e  32 m r  t i p - t o - t i p .  
e l e c t r i c  d i p o l e  an tenna  w i t h  e ~ ~ ~ r i r n e n t s  - 0 4  and -06. 
r e c e i v e r s .  I f i % r d - f r r q u r n c y  r i d e b a n d  r e c e i v e r ,  and a r a v e t o r n  
s a w l ~ r .  The t u n a b l e  r c r c i v e r r  and r i d e b a n d  r e c e i v e r  p r o v i d e d  
I n s t r Y m c n t a t i o n  c o n s i s t e d  O f  t h r e e  t u n a b l e  p l a s m a  ~ a v c  
d a t a  1 0 ,  a i r e r t  t r l c n r t r y  I O  e a r t h .  E a c h  o f  t h e  t u n a b l e  
r e c e i v e r s  C o v e r e d  a d i f f e r e n t  f r e q u e n c y  band i n  t h e  r a n g e  1 H z  
t o  2 0 0  k H z .  The h i g h - f r e q u e n c y  r e c e i v e r  had  9 6  f r e q u e n c y  
s e t t i n g s  r c e a r a t e d  b y  a b o u t  4 1, and  C Q I I ~ C ~  t h e  f r c q u r n r y  
range 6.4 t H I  1 0  205 k H z .  The mid- range r c r c i v r r  had  48 
f r r q u c n r y  s t t t i n g s  s e p a r a t e d  b y  a b o u t  6 2, ana c o v e r e d  t h e  
range 2 0 8  H z  t o  6.01 k H z .  The l o r - f i e q U e n c y  r e c e i v e r  had 24 
rtttingr u i t h  15 I ~ e p a r a t i ~ n r  and c o v e r e d  t h e  r a n g e  11 H 1  t o  
309 H I .  The response  t i n e  o f  t h e  l o w - f r r q u c n r y  r e c e i v e r  was 
a p P r o i i m a t e l y  1 I, n c r e r r i t a t i n q  t h e  i n c l u s i o n  o f  t h e  r i d e b a n d  
r c c c i v c r  t o  O b t a i n  i n f a r n a t i o n  a b o u t  t h e  a n g u l a r  d i l t r i b u t i m  
o f  i l l w e f  a p p e a r i n g  i n  t h e  low-frequency band. T h i s  ~ C C C I V ~ ~  
c o v e r e d  t h e  I r e Q u c n c y  range 1 HI t o  2 0 0  H z .  The t ~ m e  
r r s a l u t i c n  depended i n  d e t a i l  on t h e  ~ p a ~ c t r a f t  t e l e m e t r y  
f o r n a f r  b i t  r a t e s  a n a  e x p e r i m e n t  o p e r a t i o n a l  mode. u h c n  t h e  
shock  a l a r m  mode became a c t i v a t e d .  d a t a  f r o m  t h e  ~ a v e f o r m  
s a m p l e r  r e r e  r e a d  i n t o  s p a c ~ c r a f t  m e m o r y  f o r  a p e r i o d  startrng 
b e f o r e  and e n d i n g  a f t e r  t h e  t r i g g e r t n g  e v e n t .  I n  t h i s  n o d c r  
t h e  i n s t a n t a n e o u s  v o l t a g e  a c r o s s  t h e  a n t e n n a  # a s  parsed t h r o u g h  
a IOW-PaSS f 1 l t t r  r i t h  C o r n e l  t I c q u c n C y  dcprnaent  on t h e  
S a l l P l l n g  r a t e r  a n d  m e a s u r e d  a t  d i s c r e t e  i n t e r v a l s ,  t h e  most 
r a p i d  b e i n g  2.2 IS .  One h a l t  o f  t h e  e l e c t r i c  d i p o l e  f a 7 L e a  I O  
d e p l o y  properly, and  became s h o r t - c i r c u i t e d  ID ground. The 
r e s u l t i n g  c o n f i g u r a t i o n  was t h a t  of  a monopoLc w i t h  a n  
o p e r a t i o n a l  e f f r c t i u e  l e n g t h  o f  a b o u t  8 I. T h i s  r t r u l t c d  i n  a 
6-dB t o r i  in S e n s i t i v i t y r  and an  i n c r e a s e d  r e c e i v e r  n o i r e  
levels p a r t ? c u l a r l y  a t  l o r  f r e q u e n c i e s -  I n  a d d i t i o n s  t h e  
h i g h - g a i n  t e l e m e t r y  a n t e n n a  ~ i o d u c c d  a d d i t i o n a l  i n t r r f t r c n r r -  
F O P  a more d e t a i l e d  d i s c u s s i o n .  s c c  p.  248 o f  
R a u m f a h r t f o i s c h u n g ~  V .  19, n. 5 ,  1975. 
- - - - - - - H E L I O S - B ,  GURNETT- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I ( . A T I O N  N A M E -  F I N E  F R E P U E N C V r  COARSE T I M E  R E S O L U T I O N  
S P E C T R U M  A N A L Y S I S  
NSSDC I D -  7 6 - 0 0 3 L - 0 5  I N V E S l l G A l l V L  PROGRAM 
CODE E L - ~ I C O - O P I  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E ( S 1  
P A R T I C L E S  AND F I E L D S  
IONOSPHERES AND R A D I O  P n y s i c s  
P E R S O N N E L  
P I  - D . 1 .  G U R N E T T  U O F  I O U A  
01 - P.J. K E L L O G G  U O F  M I N N E S O T A  
01 - S.J. B A U E R  G R A Z  U 
0 1  - R.G. S T O N E  N A S R - G S f  C 
B R I E F  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  ( ~ 5 b )  s h a r e d  t h e  32-a,  t i p - t o - t i p ,  
c l e r t r i r  d i p o l e  a n t e n n a  r i c h  r x p c r i n e n t r  -D4 and -06. 
I n s f r u n t n t a l i 0 n  r a n r i r t c d  o f  t h i c e  t u n a b l e  p l a s m a - w a v e  
r c c c i u c r r ,  a f i r e d - f r e q u e n c y  i i d c b a n d  r e c e i v e r .  and a ~ a v c f o r m  
~ a m p l e r .  The t u n a b l e  r e c e i v e r s  and r i d e b a n d  r e c e i v e r  p r o v i d e d  
d a t a  for d i r e c t  t ~ l ~ m e t r y  I O  e a r t h .  E a c h  0 1  t h e  t u n a b l e  
r e c e i v c ~ s  c o v e r e d  a d i f f e r e n t  f r e q u e n c y  Dana i n  t h e  r a n g e  1 h i  
t o  2 0 0  k H 2 .  The h i g h - f r e q u e n c y  r c c r i u c r  had 9 6  f r e q u e n c y  
s ~ t t i n g r  ~ c p a ~ a t c d  b y  abou t  4 1, ana c o ~ c r c a  t h e  f r e q u e n c y  
r a n q e  6.4 k b z  l o  205 L H z .  The mid- range r e c e i v e r  had 4b 
115 
f requency  s e t t i n g s  separa ted  b y  a b o u t  8 percent  and cowered t h e  
range 208 H z  t o  6 . 0 7  kHz.  The l c b - f r ~ q u e n c y  r e c e i v e r  h i d  2 4  
s e t t i n g s  r i t h  15 I ,  s e p a r a t i o n  and c o w r e d  t h e  range 11 H I  t o  
3 0 9  H z .  The responst t i m e  o f  t h e  l o w - f r e q u e n c y  r e c e i v e r  mas 
a ~ p r o x i . a t e L y  1 S I  n e r c s s i t a t r n g  t h e  i n c l u s i o n  0 1  t h e  r i d e b a n d  
r e r c ~ v c r  t o  o b t a i n  i n f o r m a t i o n  a b c u t  t h e  a n g u l a r  d i i t r i b u t i c r  
o f  1 1 ~ s  a p p c a i i n q  i n  t h e  lo#-frcqurnry band. T h i s  r e c e i v e r  
covered t h e  f r e q u e n c y  range 1 HI t o  2 0 0  H I .  The t i m e  
r r s o l u t i o n  dcpandec i n  d e t a i l  c r  t h e  s p a r e r r a f t  t e l e m e t r y  
formbt.  b i t  r a t e .  and e x p e r i m e n t  o p e r a t i o n a l  mode. when t h e  
shock a l a r m  .ode became s c t i v a t e d ,  d i t .  tram t h e  r a r e l o r .  
sampler  w e i t  read i n t o  s o i ~ t c i a f t  memory f o r  p e r i o d  s t a r t i n g  
bef0.e and  m a i n g  a l t e r  t h e  t r i g g e r i n g  even t .  I n  t h i s  . o d e r  
t h e  $ n s t a n t i n e o u s  v o l t a g e  a c r o s s  t h e  a n t c n n b  ..I passed t h r o u g h  
a l o w - p a s s  f i l t e r  w i t h  cornel frequency dependent an t h e  
s a * p l i n g  ra te .  anc measured a t  a i s r r r t e  i n t c r v l l r .  t h e  most 
r a p i d  b e i n g  2.2 .I. F o r  I more d e t a i l e d  d i s c u s s i o n  see F. 24.5 
o f  R r u m f a h r t f o r s c h u n g ,  1. 1 9 ,  n. 5 ,  1 9 7 5 .  
- - - - - - HEL1OS-A .  6"RNElT----------'--------------------------- 
I N V E S T I G A T I O N  NAME-  26.5-KHZ 10 3-UHZ R A D I O  Y A V E  
NSSDC I D -  7 4 - 0 9 7 A - t 6  I NVE S TI G A T I  WE PROGRA U 
CODE EL-+/CO-OP. S C I E N C E  
l N V E S T l G L l I O N  D I S C I P L I N E ( S )  
R A D I O  P H Y S I C S  
P A R T I C L E S  AND F I E L D S  
S O L A R  P H Y S I C S  
U OF I O Y A  P I  - D.A. GURNETT 
01 - P.J. K E L L O G G  U OF U I N N E S O l A  
01 - I . R .  YEBER NASA-GSFC 
01 - R . G .  STONE 
P E R S O N N E L  
N A S A - G S F C  
B R I E F  D E S C R I P T I O N  
T h i s  experi.ent ( E 5 r )  s h a r e d  t h e  3 2 - m ~  t i p - t c - t i p .  
e l e c t r i c  d i p o l e  an tenna  w i t h  e x p e r i m e n t s  -04 and -05. A dual  
( r e d u n d a n t )  1 6 - f r e q u e n ~ y  r h b n n r l  r a d i o m e t e r ,  w i t h  a p p r o x i m a t e l y  
l ~ g a i i t h ~ i c a l l y  spaced channels.  b a s  used t o  d e t e c t  l y r e  111 
r a d i o  ~ m i s ~ i o n s  a s s o r i a t c d  w i t h  1 0 1 a l  f l a r e  e v e n t s  i n  t h e  
f r e q u e n c y  band 2 6 . 5  L H I  t O  3 UHZ.  l h e  cxper i . rnt  Samp l ing  r a t e  
w a s  s y n c h r o n i z e d  such t h a t  each  s p i ~ e c i a t t  r e r o l u t i o n  "as  
a i v i a e d  i n t o  32 s e t t o r s .  The ~ c c u e n c c  ana f r e q u e n c y  0 1  
s a m p l i n g  depended on t h e  i n s t r u m e n t  O p C l a t i O n a l  .Ode lone o f  
four) a n d  t h e  s ~ a c ~ c r a f t  b i t  r a t e .  The most r a p i d  s a m p l i n g  
p o s s i b l e  f o r  a s i n g l c - f i e q u ~ n c y  c h a n n e l  I.% once e v e r y  1 1 3 2  o f  
a s a t e l l i t e  s p i n  c e r i o d r  o r  abou t  .03 I. A t y F i r a 1  s a * p l i r g  
I C Q Y ~ ~ O C  "as f o r  one f r c g u e n c i  c h a n n e l  t o  b e  Sa.0L.d f o r  1 6  
s e c t o r s  ( 1 1 2  r r ~ o l u t i o n ) ~  1 o l l o r . a  b y  t h e  n e x t .  O n e - h a l f  O f  
t h e  32-• e i p o l c  f a i l e d  t o  t i t c n d  p r o p ~ r l y  d u r i n g  dep loymen t r  
and  w a s  s h o r t e d  t o  ()round. The r e s u l t i n g  a n t e n n a  c o n f i g u r a t i o n  
was t h a t  o f  a monopole w i t h  an  o p e r a t i o n a l  e f f e c t i v e  l e n g t h  o f  
abou t  8 I. l h i s  s h o i t e r  c o n f i g u r a t i o n  r e s u l t e d  i n  i n c r e a s e d  
r a d i o - f r e q u e n c y  i n t e r f e r e n c e  I R F l )  o f  f r o m  3 t o  3 0  d B  abfve 
CXptc tCd  levellr and a L O S S  o f  6 dB i n  gb in .  Ano the r  p r o b l e m  
"as  u n e x p e c t e d  i n t e r f e r e n c e  r i t h  t h e  h i g h - g a i n  t e l e m e t r y  
antenna. T h i s  .aced 6 0  dB R F l  a t  2 7 . 5  L H z ,  d e c r e a s i n g  r i t h  
i n c r e a s i n g  frequency. s o  t h a t  .bCIC 2 0 0  k H 2  i t  produced n o  
d e t e c t a b l e  i n t e r f e r e n c e .  F o r  -01- d e t a i l s  abou t  t h e  i n s t r u m e n t  
and modes o f  O p l r a t i O n .  See 0. 2 5 0  O f  Raumfahr t fO isChUngr  I. 
1 9 1  P .  5,  1 9 7 5 .  
---_-_- H E L I O S - B ,  GURNETT--------- ' - - - - - - - - - - - - - - - - - - - - - - ' - - - - -  
I N V E S l l t A T l O N  N A M E -  5 0 - K H Z  T O  2 - U H I  R A D I O  YAWL 
NSSDC I D -  7 6 - 0 0 5 1 - 0 6  I N V E S l l G A T l V E  PROGRAM 
CODE E L - 4 l C O - O P .  S C I E N C E  
l N V E S 7 l G A T I O N  D I S C I P L I N E I S )  
S O L A R  P H Y S I C S  
R A D I O  P H Y S I C S  
P A R l l C L E S  AND F I E L D S  
P E R S O N N E L  
P I  - D.A. G U R N E l T  
0 1  - P.J. K E L L O G G  
0 1  - R.R. WEBER 
U OF I O W A  
U OF M I N N E S O T A  
NASA-GSFC 
0 1  - R.G. STONE NASA-GSFC 
B R I E F  D E S C R I P T I O N  
T h i s  e ipc r i . en t  ( E 5 c )  s h a r e d  t h e  32-rn. t i p - t o - t i o r  
c l c c t r i c  d i p o l e  an tenna  w i t h  e x p e r i m e n t s  -04 and -05. A dua l  
I r e d u n d a n O  1 6 - f r r q c r n c ~  channe l  r a o i ~ m e r e ~ .  w i t h  a p p r ~ . i . i t e l y  
l o g a r i t h m i c a l l y  s p a r e d  channels.  "1% used t o  d e t e c t  t y p e  I l l  
r a d i o  c n i r r i o n r  .ssOCiated r i t h  s o l a r - f l a r e  cvents i n  t h e  
fccqucncy band 26.5 L H z  t o  3 I H z .  The c x p c r i m c n t  s a m p l i n g  r a t e  
" a s  s y n c m r o n i z c d  such  t h a t  each  s p a c t c r a f t  r c v o l u t i c n  " a s  
d i v i d e d  i n t o  3 2  s e c t o r s .  The sequence and  frcqucncr o f  
s a m p l i n g  depended on t h e  i n r t r w e n t  o p c r a t i o n a l  mode (one o f  
f c u r )  and  t h e  s p a c e c r a f t  b i t  r a t e .  The most ,*pia s a * p l i r g  
p o s s i b l e  f o r  a s i n g l e  f r e q u e n c y  c h a n n e l  " a s  Once e v e r y  1 1 3 2  0 1  
a s a t ~ l l i t e  s p i n  p e r i o d ,  or  abou t  .03 I .  A t y p i c a l  s m p l i n g  
S C ~ U ~ ~ C C  11% f o r  one f r e q u e n c y  c h a n n e l  t o  b e  sampled f o r  1 6  
s e c t c r s  I 1 1 2  r c r o l u t i o n l .  follorec by  t h e  n c x t .  F o r  . C r e  
d e t a i l s  abou t  t h e  i n s t r u m c o t  and modes O f  o p e r a t i o n ,  see p .  2 5 0  
o f  R a u m t a h r t f o r r c h u n g r  v .  1 9 ,  n. 5, 1 9 7 5 .  
--_---- HELZOS-A ,  FEcnT1G----'--------------------------------- 
I N V E S T I G A T I O N  NAME-  M I C R O M E l E O R 0 1 D  D I T E C T O R  AND A N A L l Z E R  
NSSDC I D -  7 4 - 0 9 7 1 - 1 2  I N V E S T I G A T I V E  P R O 6 R A M  
CODE E L - 4 l C O - O P e  S C I E N C E  
INVESTIGATION DISCIPLINE ( 5 )  
I N l E R P L A M E T A R l  P H Y S I C S  
1 N T E R P L A N E l A R Y  DUST 
PERSONNEL 
P I  - H. F E C H T I G  U P I - N U C L E A R  PHYS 
OI - J .  w E I n R A u c n  npi-pnvs ASTROPHYS 
B R I E F  D E S C R l P l l O N  
The PUIPOS~ o f  t h e  e.piii.ent ( 1 1 0 )  was t o  i n v c s t i o a t e  
10.e t h e o r i e s  abou t  t h e  i n t e r p l a n e t a r y  d u s t  i n c l u d i n g  whe the r  
(2 )  t h e  c u t o f f  f o r  s m a l l  p a r t i c l e s  i s  d r p e n d c n t  on t h e  d i s t a n c e  
f r o m  t h e  sun. becaune s o l a r  p r t s s u r a  i n c r e a s e r  I IC~ICI t h e  sun. 
and 13) t h e  number d c n s i t i c s  O f  p . l t i ~ 1 ~ ~  c h a n p t  near t h e  
o r b i t s  o f  p l a n e t s .  The k i n e t i c  energy o f  d u s t  p a r t i t l e s  
h i t t i n g  a t a r g e t  w i t h  h i g h  v e l o c i t y  (sew1r.l k a l r l  caused t h e  
m a t e r i a l  t o  v a p o r i z e  and become p. l t i . l ly  i o n i z e d .  The 
v o l t a g e s  i n t o  i t s  n e g a t i v e  (electron) p a r t  and i n t o  p o s i t i v e  
i ons .  l h c  .ass and t h e  energr o f  the dust  part ic1.a was 
d e t e r m i n e d  f rom t h e  i.pulsr h e i g h t s .  A t i m e - o f - f l i g h t  mass 
s p ~ t r o m e t e r  i n  r o n n r r t i o n  w i t h  t h e  t a r g e t  a t l o r e d  t h e  s m a l l  
i o n  c l o u d  t o  be ana lyzed .  I n  t h i s  w a y r  t h e  i n v e r t i g b t i o n  O f  
t h e  c h e m i c a l  c o m p o s i t i o n  o f  t h e  d u s t  p a r t i t l e s  became p o s s i b l e .  
The t h r e s h o l d  f o r  t h e  d e t e c t i o n  o f  p . i t i ~ 1 ~  w.1 a b o u t  I - E - 1 5  
9. Mass and energy  d e t e r m i n a t i o n  was p o s s i b l e  f o r  p a r t i t l e s  
l a r g e r  t h a n  a b o u t  1 - 6 - 1 4  9. F o r  p a r t i c L e s  l a r g e r  t h a n  1.E-13 
9. *ass s ~ ~ c t r u m  was ga the red .  F o r  f u r t h e r  d q t a i l s .  see pp. 
2 6 8 - 2 6 9  o f  R a u m t a h r t f o i s c h u n g ,  1. 1 9 .  n. 5 r  1 9 7 5 .  
------- HEL1ES-A. LEI*ERl-------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I N V E S T I G A T I O N  NAME-  Z O D I A C A L  L 1 6 H l  PHOTOMETER 
NSSDC I D -  7 4 - 0 9 7 A - 1 1  l N V E S l I G l T I V E  PROGRAM 
o r  n o t  (1) t h e  number O f  p a r t i C l l S  i n r r t s l t s  101.16 t h e  sun. 
g e n e r a t e d  plasm. Cloud was t h e n  I C p a r a t ~ d  b y  a p p r O p r i a t t  
CODE E L - 4 I C O - O P .  S C I E N C E  
I N V E S T I G A T I O N  D I S C I P L I N E I S )  
I N T E R P L A N E T l R V  P H Y S I C S  
Z O D I A C A L  L I G H T  
FERSONNEL 
U P I - A S T R O N O M I E  P I  - C. L E l N E R l  
01 - E.  P I T I  U P 1 - A S l R O N 0 M 1 E  
B R I E F  D E S C R I P T I O N  
T h i s  t.peri.cnt ( E 9 )  c o n s i s t e d  of  t h r e e  p h o t o m e t e r s  
L o o k i n g  at 15 d e g r  S O  deg. mnd 9 0  deg f r o m  t h e  e c l i p t i c .  These 
p h o t o m e t e r s  ObsCrYCd t h e  i n t e n s i t y  and p o l . r i z a t i o n  o f  t h e  
z o d i a c a l  l i g h t  i n  UYI b l u r ,  and v i s u a l  bands. The purpose o f  
t h i s  e x p e r i m e n t  was t o  o b t a i n  i n f o r m a t i o n  a b o u t  t h e  spati.1 
d i s t r i b u t i o n .  s i ze .  and n a t u r e  o f  i n t e r p l a n e t a r y  d u s t  
p . r t i c1~1 .  f o r  f u r t h e r  d e t i i l s r  Ice pp. 26r-267 o f  
Raum1.h r t fo rs rhu lg r  1 .  19. n. 51 1 9 7 5 .  
I N V E S l l 6 A T I O N  NAME-  Z O D I A C A L  L I G H T  PHOTOMETER 
NSSDC I D -  7 6 - 0 0 3 A - 1 1  I N V E S T I G A T I V E  PROGRAM 
CODE E L - 4 1 C O - O P ~  S C I E N C E  
l N V E S T l 6 A T l O N  D I S C I P L I N E I S )  
I N T E R P L A N E T A R Y  P H Y S I C S  
Z O D I A C A L  L I G H T  
P E R S O N N E L  
P I  - C. L E l N E R l  
0 1  - E. P I T I  
M P I - A S T R O N O M I E  
M P I - A S T R O N O M I E  
I N T E R P L A N E l l R l  P A R T I C L E S  
116 
B R I E F  D E S C R I P T I O N  
T h i s  e x p e r i m e n t  ( E 9 )  c o n s i s t e d  of  t h r e e  p h o t o e e t e r s  
l 0 0 k i n g  a t  I 5  dcg. 30  d e g r  and 9 0  de9 from t h e  r r l i p t i c .  These 
p h o t o . e t e ~ s  o b s e r v e d  t h e  i n t e n s i t y  and p o l . r i ~ . t i o n  01 t h e  
m d i a c a l  L i g h t  i n  UV. b lue .  s e l e c t e d  risu.1 bands. and i h i t e  
i n f o r m a t i o n  abou t  t h e  s p a t i a l  d i s t r $ b v t i o n r  s i ze .  and n a t u r e  o f  
i n t e r p l a n e t a r y  dust p a r t i c l ~ ~ .  F o r  f u r t h e r  d e t a i l s .  see pp. 
2 6 4 - 2 6 7  o f  R a u m t i h r t f o r s c h u n p .  Y .  1 9 1  n. 5 r  1 9 7 5 .  
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'articles and F i e l d s  
73-085A-01 Mariner 10 TV Photography 
Mariner 10 Scan. E l e c t .  Analyzer 
Mariner 10 E n e r g e t i c  P a r t i c l e s  
Mariner 10 Flux. Magnetometer 
Mariner 10 E W  Spectrometer  










































r l t r a v i o l e t  73-085A-05 
inf ra red  73-085A-06 
ladio Sc ience  and 






Mariner 10 TV Photography 
Pioneer  
Venera 9-Desc. Pan. Telephotometer  
Venera 10-Desc. Pan. Telephotometer 
Venera 13-Desc. Pan. Telephotometer  
Venera 14-Desc. Pan. Telephotometer 
Venus 1-orb. Cloud Photopolar imeter  
75-050D-01 
75-054D-01 
8 1-1 06D-0 1 
81-llOD-01 







Mariner l r \  



















Elect.  Analyzer 
Scan. E l e c t .  Analyzer 
Neugebauer 
Bridge 
E l e c t r i c  F i e l d  Detector 
P a r t i c l e  Detector 
E n e r g e t i c  P a r t i c l e  
Scarf  
Van Al len  
simpson 
Taylor ,  H. A. 
Taylor ,  H. A. 




Ion Mass Spectrometer  
78-051A-17 
Ion M a s s  Spectrometer  
Ret. Pot .  Analyzer 
S o l a r  Wind Plasma Analyzer 
3-axis F luxgate  Magnetometer 
3-axis F luxgate  Magnetometer 
F luxgate  Magnetometer 
H e l i u m  Magnetometer 














Gamma Ray B u r s t  Detector 
G a s  and Plasma Environment 
Evans 
78-051A-03 
C r o f t  





Droadf o o t  E W  Spectrometer  
W Spectrometer  S tewar t  
A- 1 
IUDEX TO PLANETARY I ? N E S ? I C A ? I ~ N S  
WITH DATA AVAILARSE A? NSSDC ( c o n t i q u e d )  
- - 
;NVESTlGATlON CATEGORY I D  MI S S 1 ON BRIEF UAYE PSINCIP4L P4GE 
INVEST I24TC P 
n f r a r e d  
!adio S c i e n c e  a n d  
: e l e s t i a l  M e c h a n i c s  
itmosphere 
62-04  1A-02 
73-085A-06 












70-05  1A-23 
78-078A-06 
78-07AD-09 












78-078G- 0 2  
VENiJS ( c o n t i n u e 4 )  
M a r i n e r  2 
m r i n e r  10  
P i o n e e r  
P i o n e e r  
P i o r l e e r  
P i o n e e r  
P i o n e e r  
V e n u s  1 - o r b .  
Venus-Lge .  
V e n u s  Sm. 1 
Venus Sm. 2 
V e n u s  Sm. 3 
W r i n e r  2 
mriqer 5 
P i o n e e r  
" l a r i n e r  10 
' 4 a r i n e r  5 
P i o n e e r  
P i o n e e r  
P i o n e e r  
V e n u s  I-orb. 
V e n u s  1-Orb. 
V e n u s  1-Orh. 
V e n u s  1 - o r b .  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
Venus  2-Bus 
V e n u s  L;JF? 
V e n u s  Sm. 1 
Venus-Sm. 2 
Venus-Sm. 3 
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
V e n u s  1-Orb. 
V e n u s  1-Orb. 
V e n u s  2-Bus 
Venus-L ge . 
V e n u s  1-Orb. 
V e n u s  1-Orb. 




I R  R a l z n m e t e r  
I R  R a . i i o n e t e r  
T e m p e r a t u r e  Soiinm-ler 
I R  R a 4 i o m e t e r  
IP  R a d i o m e t e r  
19 R a d i o m e t e r  
C e l e s t i a l  Y e c % a n i c s  
C e l e s t  r a l  Y e c h a n i c s  
?e 1 e s t  i a 1 Y e  c h a n i c s 
R a l i n  S c i e n c e  
2 - F r e n u e n c y  S e a c o n  
j a r  A l t i m e t e r  
I n t e r n a l  D e n s i t y  D i s t .  IIDD 
A t x .  C i r c .  P a t .  
A t ? .  3 i r c .  P a t .  
Atn .  3 i r c .  P a t .  
4 tm.  71rc. P a t .  
4 t n .  7 i r c .  P a t .  
E l e c t r o n  T e m p e r a  
Y e u t .  P a r t .  Yass 
Y e u t .  P a r t .  Mass 
Y e u t .  P a r t .  Yass 
3LR L ) 
DLAI 1 
3 L B L  ) 
DLRI ) 
3 L R I  ' 
'Jrd P r o b e  
5pecEr 3neter  
S p e c t r g m e t e r  
S p e c t r o m e t e r  
A t m o s p ' I e r i c  Drag ( O A D l  
A t m .  Sol. Cor. T u r h .  ('TU?) 
C l o u d  E x t e n t .  S t r u c t , i r e  
C l o u d  E x t e n t .  S t r u c t u r e  
C l o u d  E x t e n t .  S t r u c t u r e  
C l o u d  E x t e q t .  S t r u c t u r e  
%e u qe h a  12 e r 
I h a s e  





A n d e r s o n  
Anne r s 011 
Shaplr7 
Y O W d  f 3 
Cr?ft 
P e t t e n g i l l  
Kl iore  
P h i l l l o s  
Cou n se 1 man 
Tou ns e 1 Ta n 
Z o u n s e l m a n  
Z Q u n s e l n a n  
S r a c e  
l ' i e - t a n n  
Von Za\q 
Hoffman 
Yeat i n 9  
Y O 0  
R a g e n t  
R a q e n t  
R a q e n t  
R a q e n t  
35 
3 5  
3 i  





3 7  
3 Q  











3 7  
3 8  
A- 2 
INDEX TO PLANETARY INVESTIGATIONS 
WITH DATA AVAILARLE AT NSSDC ( c o n t i n u e d )  
IWESTIGATION CATEGORY I D  MISSION BRIEF NAME PRINC I PAL % P A G E  1 
IVVESTIGATOR 
A t m o s p h e r e  




78 -0786-01  
79 -0780-94  
78-078E-04 
79-078F-04 





P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  
P i o n e e r  








Venus-Lge .  
Venus-Lge .  
Venus-Lge .  
c o n t i n u e d )  
YARS 
P a r t i c l e s  a n d  F i e l d s  





7 5-07%-9 1 
75-'393A-91 
'5-375:-96 





' l a r i n e r  4 
P l a r i n e r  6 
% r i n e r  7 
% r i n e r  9 
V i k i n g  1-Cro.  
V i k i q q  2-'3rb. 
' J i k i n q  1 - t a n ? .  
V i k i n g  2-Land.  
A t m .  S t r u c t u r e  
A t m .  S t r u c t u r e  
A t m .  S t r u c t u r e  
4 t ? .  S t r u c t u r e  
G a s  C h r o m a t o g .  
Sas C h r o m a t o ? .  
G a s  :hrornatog. 
Gas ^hromatoq. 
'310~4 P a r t .  S i z e  S n e c t r o m e t e r  
Solar E ? e r q y  P e q e t r d t i o n  
4t.n. P r 3 o a q a t i o n  
T e l e v i s i o n  
Mars S u r f a c e  TV C a m e r a  
Mars S u r f a c e  TV C a m e r a  
' l "e le . i i s ion  P h o t o q r a p h y  
I m a g e r y  
I w q e r y  
L a n d e r  I m a q i ? q  
S a n 3 e r  I m a g i ? q  
%la q n e  c mete  r %r i?er  4 
M a r i n e r  6 :Iv S p e c t r o m e t e r  
V a r i n e r  7 YV S o e c t r o m e t e r  
U a r i n e r  7 S o e c t r m e t e r  
s e i f f  
S e r f €  
S e i f f  





Knol  l e n b e r q  
T o m a s k  7 
?r?€r  
Le  i y h t o n  
L e  i g h t o n  
Le i gh t o n  
Ta r r  
z a r r  
Y U t C h  
uut- l?  
YaSJr5k:t  
S m i t h  



































5 1  
I 
I 
A-  3 
QWEGINWL PAGE IS 
OF POOR QUALITY 
I N D E X  TO PLANETARY I'TVESTI~~ATI'7NS 




IWESTIGATION CATEGORY I D  Y I S S  ION 3 R I E F  VAME Pa I *JC I PRL P4;E 
INVEST IGATSP 
7 -- - 
MARS ( c o n t i n u e ? )  
1 
1 





7 5-075A-0 2 
75-083A-02 
71-O51A-03 
F4a r ine r  d 
N a r i n e r  7 
a r i n e r  6 
Mariner 7 
X a r i n e r  9 
V i k i n q  1-qrb. 
V i k i n q  2-Orb. 
' 4 a r i n e r  J 
S p e c t .  1 .5-15  Yicrorn. 
S p e c t .  1 .5-15  ~ i c r o m .  
Chan .  19 R a d i o . n e t e r  
:*an. I 9  Qadrorneter 
I9 R a d i o m e t e r  
IQ R a d i o n a r e r  
I9 R a d i n m e t e r  
19 I T t e r f e r e T c e  Spec t rq rne ' e r  
P i n e n  t e  : 
P i m e n t e l  
V e l ; g e S a i e r  
Y e u q e b a u e r  
V ell a e 5 a u e f 
K i e c f e r  
K i e f f e r  
H a n e l  
l a d i o  S c i e n c e  and 
: e l e s t i a l  Y e c h a n i c s  64-077A-09 
59-014A-05 
69-0  30A-05 
59-'31JA-96 
6 9 - 0 3 0 ~ - 0 6  





C h r i q e r  1 
Y a r i n e r  6 
Y a r i q e r  7 
Y a r i n e r  6 
C h r i n e r  7 
' lari ier  9 
V i k i q q  1 - 9 r b .  
V i k i n g  2-Orb. 
V i k i n q  1-Lan3.  
V i k i n g  2-Land. 
l e  ? e s t : a l  Y e c h a n i c s  
, ? e l e s t i a l  Y e c h a n i c s  
C e l e s t i a l  Y e c h a n i c s  
+Band occul t .  
S-Band , ? C C U 1 C .  
S-Band Occult. 
Fladio S c i e i c e  
Q d i o  S c i e n c e  
Q a d i 0  Sc:ence 
Q d i o  S c i e n c e  
A n d e r s o n  
A n d e r s o n  
A n d e r s o n  
Yliore  
Y l i o r e  
K l i n r e  
wichael 
M i c h a e l  
Yic9ael  
Y i c h a e l  
Fdrner 
F a r m e r  
Vier 
V i e r  






S h o r t h i l l  
war T r a v e s  
4 a r o r a v e s  
3 lend 7 1  
9 i e i d  n? 
7ou l r n i  1 
:oul?in 
K l e i n  
K l e i n  
g i e m a n n  
91 emdnn 
h d e r s o n  
i t m o s p h e r e  75-075A-03 








7 5-08 3C -0 7 
V i k i n o  1-Orb. 
V i k i n g  2-Orb 
V i k i q g  1-Land.  
V i k i n g  2-Land.  
V i k i n g  1-Land. 
V r k i q q  2-Land.  
V i k i n g  1-Land. 
V i k i n g  2-Lan?. 
V i k i n q  I - l a n d .  
V i k i n g  2-Land. 
V i k i n g  2-Land. 
V i k i n g  I-Land. 
V i k i n g  2-Land.  
V i k i n q  ? -Land .  
V i k i n g  2-Land.  
V i k i n g  1-Land.  
V i k i n g  2-Land.  
S p e c  t rame t e  r 
S p e c t r o m e t e r  
A t m .  S t r u c t u r e  
A t m .  S t r u c t u r e  
A t m .  Comp. 
4tm. Comp. 
I Q n o s p h e r .  P r o p .  
L o n o s p h e r .  P r o p .  
Y e t  eo r rj l o  ay 
Y e t  eo r o 1 o qy 
75-083C-0 1 
75-075C- 10 
75-083C- 10  




P h y s i c a l  ?rop.  
% v e t .  ?rop. 
Y a p e t .  Prop. 
yo lecu 1 a r Ana 1. 
ro l ecu la r  A n a l .  
Iqorgan.  3 e m i s t r : r  
I i o r q a n .  ; h e m i s t r y  
; u r f a c e  C h e m i s t r y  
7 5-  0 7 5C-0 3 
75-083C-03 
7 5-075C-04 
7 5-08 3C-0 4 
V i k i n g  1-Land. 
V i k i n g  2-Land. 
V i k i n g  1-Land. 
V i k i n q  2-Land.  
B i O l O q y  
Bioloqy 
Yolecular  A n a l .  
% l e c u l a r  A n a l .  
3 i o l o g y  
je i smoloqy 
L magi  n g  
75-083C-0 8 V i k i n g  2-Land.  Sei smo loqy 
J U P I T E R  
G e h r e  1 s 
G e h r e l s  
S m i t h ,  8 .  A .  
Smith, 8 -  A .  
72-012A-07 
7 3-0 19A-07 
77-084A-01 
77-076A-01 
P i o n e e r  10  Imaqe P h o t o p o l a r i m e t e r  
P i o n e e r  11 Image P h o t o p o l a r i m e t e r  
Voyager 1 I m a g i n g  
V o y a g e r  2 I m a g i n g  
A- 4 
INDEX M PLANETARY INVESTIGATIONS 
WITH DATA AVAILABLE AT NSSDC (continued) 
INVESTIGATION CATEGORY ID MISSION BRIEF NAME PRINCIPAL PAGE 
INVESTIGATOR 
i 






adio Science a n d  
elestial Mechanics 
tnosphere 
j i Polarization 
I 
1 magi n9 
72-012A-01 
73-01911-01 








7 3-0 19A-0 5 

















7 7-076A-0 3 
72-012A-09 
73-019A-09 
72-0  12A- 10 



























Pioneer 1 1  
Pioneer 10 
Pioneer 1 1  
Pioneer 10 
Pioneer 1 1  
Pioneer 10 






























3-axis Helium Mag. 
3-axis Helium Mag. 
Fluxqate Magnetometer 
Fluxgate Magnetometer 















Particle Anal. Telescope 
Particle Anal. Telescope 
Cosmic Ray Telescope 
Cosmic Ray Telescope 
'JV Photometer 200-800A 









Cober. S- + X-Band 
Coher. S- + X-Rand 
LF, QF Receiver 









Pioneer 1 1  Imag. Photopolarimeter 
Voyager 1 Imaging 
Vgyaqer 2 Imaging 
Smith, E. J. 










































Ge hre 1 s 
Lane 
Gehrels 
Smith, 8. A. 
Smith, B. A. 
7 1  
7 1  
7 1  
7 1  





7 2  
7 2  
7 1  
7 2  
7 2  
7 2  
7 3  




7 0  
73 
7 3  
7 4  
7 4  
7 4  
7 4  
7 4  
7 4  
7 5  





7 6  
7 6  
7 5  
75 
6 8  
76 
68 
6 8  
7 6  
64' 
8 3  
8 4  
8 4  
A- 5 
INDEX TO PLANETARY INVESTIGATIONS 
WITH DATA AVAILABLE AT USSDC ( c o n c l u d e d )  
INVESTIGATl9N CATEORY I D  MISS I O N  BRIEF Y h q E  PPIVCIPkL 
INVEST IGXTni: I 
SATURN ( c o n c l u d e ? )  I 
P a r t i c l e s  a n d  F i e l d s  73-019A-02 P i o n e e r  11  c h a r q e r l  P a r t i c l e s  S i m p s o n  7 2  
73-019A-12 P i o n e e r  11  Cha r g e d  P a r t i c l e s  ‘+Dona13 7 5  
73-019A-05 P i o n e e r  11  T r a p p e d  P a r t i c l e s  C L l l L l S  7 5  
73-019A-13 P i o n e e r  11  Q u a d r a s p h e r e  A n a l .  d o l f e  8 4  
73-019A-14 P i o n e e r  1 1  F l u x g a t e  Y a q n e t o m e t e r  Acuna 75 
7 3-0 19A- 1 1 Pioneer 1 1 Charqcd Particles Van Allen 7 2  
R a d i o  S c i e n c e  and 
Zelestral  Mechanics 73-019A-09 P i o n e e r  11  C e l e s t i a l  Mec5anics A n d e r s o n  85 
4 t m o s p h e r e  73-019A-07 P i o n e e r  1 1  I m a q e  P h o t o p o l a r i m e t e r  G e h r e  1 s 
A-6 
APPENDIX B 
96 I 73-019A-15 P i o n e e r  1 1  Z o d i a c a l  L i q h t  P h o t o m e t e r  W e i  n b e r  q 
J 
I N D E X  TO INTERPLANETARY INVESTIGATIONS (FROM PLANETARY MISSIONS) 
WITH CATA AVAILABLE AT NSSDC 
1 1 
I 
INVESTIGATION CATEGORY I D  M I  SS ION BRIEF NAME PRINCIPAL PAGE I 
INVESTIGATOQ 
t 
P a r t i c l e s  a n d  F i e l d s  64-077A-04 Yariner 4 C o s m i c  Ray T e l e s c o p e  S impson  3 4  
77-084A-08 V o v a q e r  1 C o s m i c  Ray T e l e s c o p e  vogt  95 
I 77-076A-08 V o y a g e r  2 Cosmic Ray T e l e s c o p e  V O g t  95 
34  B r  i d q e  67-06OA-03 M a r i n e r  5 F a r a d a y  Cup 
~ u 1 t r a v i o  l e t  
I 
72-012A-06 P i o n e e r  10 rm P h o t o m e t e r  
73-019A-06 P i o n e e r  11  'JV P h o t o m e t e r  
J u d s e  35  
J u d q e  3 5  
B- 1 
APPENDIX C 
I Y D E X  TI) INTERPLANETARY SIISSIONS 
:iITH DATA AVAILABLE A? NSSDC 
INVESTIGATION CATEGORY In YISSION B R I E F  UAMF. PP INCIPllL P4CE 
-- I*XESTISAT?P 
P a r t i c l e s  a n d  F i e l d s  
-die S c i e n c e  .s 
: e l e s t i a l  M e c h a n i c s  
: n t e r p l a n e t a r y  P a r t i c l e s  
65-105A-02 
66-075A-02 










6 7 -  123A-02 
74-097A-10 
76-003A-10 
6 6 - 0 7 5 ~ - 0 3  













65- 105A-0 3 
66-075A-06 
6 7 -  123A-06 
65-105A-05 
66-075A-05 
68- l00A-05  



















P i o n e e r  6 
P i o n e e r  7 
P i o n e e r  6 
P i o n e e r  7 
P i o n e e r  9 
H e  1 1 0 s - A  
H e  lios-B 
Hellos-A. 
Hellos-B 
P i o n e e r  8 
P i o n e e r  9 
P i o n e e r  6 
P i o n e e r  7 
P i o n e e r  A 
Hellos-A 
H e  110s-9 
P i o n e e r  6 
P i o n e e r  7 
P i o n e e r  A 
F i o n e e r  9 
He1 ios-A 
Y e  1 ios -B 
H e 1  ins -A 
Hellos-R 
P i o n e e r  5 
Hellos-A 
Hellos-B 
P i o n e e r  5 
P i o n e e r  5 
F i o n e e r  6 
P i o n e e r  7 
P i o n e e r  9 
P i o n e e r  7 
P i o n e e r  8 
P i o n e e r  9 
P i o n e e r  8 
P i o n e e r  9 
P i o n e e r  6 
H e 1  ios-A 
He1 i o s - B  
H e l l o s - B  
H e 1  10s -A 
P i o n e e r  6 
P i o n e e r  6 
P i o n e e r  7 
P i o n e e r  8 
P i o n e e r  9 
H e  1 1 0 s - A  
H e l l o s - A  
H e  1 1 0 s - B  
H e l l o s - B  
H e l l o s - A  
q e l i o s - A  
I i e l i o s - B  
F a r a d a y  Pup 
F a r a d a y  ?up 
S u p e r i o r  Cony.  F a r a d a y  P o t .  
S u p e r i o r  C o n ] .  F a r a d a y  Rot. 
Solar P l a s m a  Detector 
P l a s m a  Detector 
P l a s m a  Detector 
Solar Wind P l a s n a  Wave 
S o l a r  Wind P l a s m a  Wave 
E l e c t r i c  F i e l d  Detector 
E l e c t r i c  F i e l d  Detector 
E lec t ros t a t i c  A n a l y z e r  
E l e c t r o s t a t i c  A n a l y z e r  
E l e c t r o s t a t i c  A n a l y z e r  
S n e r g e t i c  E l e c t . ,  P r o t o n  D e t .  
E n e r g e t i c  E l e c t . ,  P r o t o n  D e t .  
U n i a x i a l  Y a q n e t o m e t e r  
fJn i d  x i a 1 Ya qne t ome t e r 
U n i a x i a l  Y a q n e t o m e t e r  
T r i a x i a l  S I a q n e t o m a t e r  
T r i a x i a l  F l u x q a t e  Y a q n e t o m e t e r  
T r i a x i a l  F l u x g a t e  Y a q n e t o m e t e r  
T r i a x i a l  F l u x g a t e  Y a q n e t o m e t e r  
T r i a x i a l  F l u x g a t e  Y a q n e t o m e t e r  
S e a r c h  C o i l  Yametometer 
S e a r c h  C o i l  Maqnetometer 
S e a r c h  C o i l  Yaqnetometer 
I o n  Chamber  a n d  GM T u b e  
C o i n c i d e n t  C o s m i c  P r o p .  C t r .  
C o s m i c  
C o s m i c  








~ O S r n l C  
C o s m i c  
C o s m i c  
Ray T e l e s c o p e  
Ray T e l e s c o p e  
s a y  T e l e s c o p e  
Ray A n i s o t .  
Ray A n i s o t .  
Ray 4 n i s o t .  
Ray Grad. 3et.  
9 a v  S r a l .  De:. 
Ray 9e tec tor  
Rav Detector 
Ray Detector 
Ray P a r t i c l e s  
Ray P a r t i c l e s  
C e l e s t i a l  M e c h a n i c s  
2 - F r e q u e n c y  B e a c o n  R e c e i v e r  
2 - F r e q u e n c y  Beacon  R e c e i v e r  
2 - F r e q u e n c y  B e a c o n  F e c e i v e r  
2 - F r e q u e n c y  B e a c o n  R e c e i v e r  
F ine-Wave S p e c t r o m e t e r  
F ine-Wave S p e c t r o m e t e r  
27  KHz - 3 MHz Q a d i 0  Wave 
27  KHz - 3 YHz R a d i o  Wave 
M i c r o m e t e o r o i d  D e t .  A n a l y z e r  
Z o d i a c a l  L i q h t  P h o t o m e t e r  





:io 1 €e  
R o s e T b a u e r  
R o s e n b a u e r  
;ur ?e t t 
31 r n e  t t 
S c a r f  
S c a r f  
W o l f e  
W o l f e  
Wol€e 
Kepp 1 e r 
Keppler 
Y e s s  
Ness 
Uess 
S o n n e t t  
Ness 
Ness 
N e u 5 a u e r  
Y e u b a u e r  
G r e e n s t a d t  
N e u b a u e r  
N e u b a u e r  
! i i n c k l e r  
S i m p s o n  
S impson  
S i m p s o n  
Webber 
YcC r a c t  e ? 




Y c  C r a c 4 e n 




An der s o n  
E s h l e m a n  
E s h l e m a n  
E s h l e m a n  
E s h l e m a n  
G u r n e  t t 
G u r n e  t t 
Gu r n e  t t 
Gur n e  t t 
F e c h t i g  
L e i n e r t  
L e i n e r t  
10i 
1 0 7  
1 0 7  
1 0 7  
1 0 7  
1 0 7  
1 0 8  
1 0 8  
1 0 8  
1 0 8  
109  
1 0 9  
1 0 9  
1 0 9  
1 1 0  
1 1 0  
110  
110 






1 1 1  








1 1 3  
1 1 3  
1 1 3  
1 1 3  
112  






1 1 5  
1 1 5  
115  
115  







APPENDIX D - DEFINITIONS 
Investigation Discipline - The subject to which an investigation pertains. 
The possible entries are limited, and the NSSDC 
information files can be searched using this field. 
Investigative Program - Code of the cognizant NASA Headquarters office, or 
name of other sponsoring agency program. "CO-OP" 
added to a code indicates a cooperative effort with 
another agency or foreign country. 
NLA - 







No Longer Affiliated. Used in the spacecraft 
personnel section and occasionally with 
investigations to indicate that the person had 
the specified affiliation at the time of his 
participation in the project, but is no longer 
there. 
An identification code used in the NSSDC 
information system. In this system, each 
successfully launched spacecraft and experiment is 
assigned a code based on the launch sequence of the 
spacecraft. Subsequent to 1962, this code (e.g., 
72-01211 for the spacecraft Pioneer 10) corresponds 
to the COSPAR international designation. The 
experiment codes are based on the spacecraft code. 
Forr example, the experiments carried aboard the 
spacecraft 73-019A (Pioneer 11) are numbered 
73-019A-01, 73-019A-02, etc. Each prelaunch 
spacecraft and experiment is also assigned an NSSDC 
ID code based on the name of the spacecraft. Prior 
to launch, for example, the approved NASA launch, 
Solar Mesosphere Explorer, w a s  coded SME. The 
experiments to be carried aboard this spacecraft 
were coded SME -01, SME -02, etc. Once a 
spacecraft is launched, its prelaunch designation 
is changed to a postlaunch one; e.g., Pioneer-G, 
which was launched April 6, 1973, was given the 
NSSDC ID code of 73-019A, and the NSSDC spacecraft 








TRF - Technical Reference File. A computerized 
space-investigation-oriented bibliographic 
reference list maintained by NSSDC. Journal 
publications and other documents are cited, and can 
be retrieved by author name, title, or NSSDC I D  of 
relevant investigation. Used to keep track of 
descriptive and documentation material, as well as 
to produce bibliographies of certain spacecraft. 
The TRJ? accession number begins with the letter B 
and contains five digits; for example, B10851. 
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APPENDIX E 
INDEX OF SPACECFWT AND INVESTIGATIONS 
BY SPACECRAFT NAME AND PRINCIPAL INVESTIGATOR 
1960 ALPHA 1 

































SEE PIONEER 5 
SEE MARINER 2 
SEE HELIOS-A 
SEE HELIOS-B 
FED REP OF GERMANY BMWF 12/1 0/14 HELIOCENTRIC 
UNITED STATES NASA-OSSA 
MICROMETEOROID DETECTOR AND ANALYZER 
SOLAR WIND PLASMA WAVE 
FINE FREQUENCY, COARSE TIME RESOLUTION 
26.5-KHZ TO 3-MHZ RADIO WAVE 
ENERGETIC ELECTRON AND PROTON DETECTOR 
COSMIC-RAY PARTICLES 
ZODIACAL LIGHT PHOTOMETER 
FLUXGATE MAGNETOMETER FOR AVERAGE FIELDS 
SPECTRUM ANALYSIS 
FLUXGATE MAGNETOMETER FOR FIELD 
SEARCH COIL MAGNETOMETER 
PLASMA DETECTORS 
GALACTIC AND SOLAR COSMIC RAYS 
FLUCTUATIONS 
FED REP OF GERMANY BMWF 01/15/16 
UNITED STATES NASA-OSSA 
SOLAR WIND PLASMA WAVE 
FINE FREQUENCY, COARSE TIME RESOLUTION 
50-KHZ TO 2-MHZ RADIO WAVE 
ENERGETIC ELECTRON AND PROTON DETkCTOR 
COSMIC-RAY PARTICLES 
ZODIACAL LIGHT PHOTOMETER 
SPECTRUM ANALYSIS 
FLUXGATE MAGNETOMETER FOR AVERAGE FIELDS 
FLUXGATE MAGNETOMETER FOR FIELD 
SEARCH COIL MAGNETOMETER 
PLASMA DETECTORS 





INFRARED RADIOMETER 62-041A-02 










































































































SOLAR PLASMA ANALYZER 
PARTICLE DETECTOR 
UNITED STATES NASA-OSSA 11/28/64 MARS FLYBY 
CELESTIAL MECHANICS 
MARS Tv CAMERA 
COSMIC-RAY TELESCOPE 
HELIUM MAGNETOMETER 
UNITED STATES NASA-OSSA 06/14/67 
CELESTIAL MECHANICS 
INTERPLANETARY ION PLASMA PROBE FOR 
E/Q OF 40 TO 9400 VOLTS 
TWO-FREQUENCY BEACON RECEIVER 
TRlAXIAL LOW FIELD HELIUM MAGNETOMETER 




MARS Tv CAMERA 
TWO-CHANNEL IR RADIOMETER MARS SURFACE 
IR SPECTROMETER 
TEMPERATURE 




MARS Tv CAMERA 
TWO-CHANNEL IR RADIOMETER MARS SURFACE 
TEMPERATURE 
IR SPECTROMETER 
UNITED STATES NASA-OSSA 05/30/71 AREOCENTRIC 
ULTRAVIOLET SPECTROMETER (WS) 




INFRARED RADIOMETER (IRR) 
UNITED STATES NASA-OSSA 11/03/73 MERCURY FLYBY 
MEASUREMENT OF PLASMA ENVIRONMENT 
E W  SPECTROSCOPY 
TWO-CHANNEL IR RADIOMETER 






















































































MARINER 73 SEE MARINER 10 
MARINER 77A SEE VOYAGER 1 
MARINER 77B SEE VOYAGER 2 
E-2 
MARINER JUPITER/SATURN A SEE VOYAGER 1 
MARINER JUPITER/SATURN B SEE VOYAGER 2 
MARINER MARS 69A SEE MARINER 6 
MARINER MARS 69B SEE MARINER 7 
MARINER MARS 71 SEE MARINER 9 
MARINER R-2 SEE MARINER 2 
MARINER VENUS 67 SEE MARINER 5 
MARINER VENUS/MERCURY 73 SEE MARINER 10 
MARINER-I SEE MARINER 9 
MARINER-J VENUS/MERCURY SEE MARINER 10 
MJS 77A SEE VOYAGER 1 
MJS 77B SEE VOYAGER 2 
OUTER PLANETS A SEE VOYAGER 1 
OUTER PLANETS B SEE VOYAGER 2 
P 38 SEE MARINER 2 
PIONEER 5 UNITED STATES NASA-OSSA 03/11/60 HELIOCENTRIC 
UNITED STATES DOD-USAF 
GREENSTADT SEARCH-COIL MAGNETOMETER 
SIMPSON PROPORTIONAL COUNTER TELESCOPE 
WINCKLER ION CHAMBER AND GM TUBE 









JNITED STATES NASA-OSSA 12/16/65 HELIOCENTRIC 
CELESTIAL MECHANICS 
SOLAR WIND PLASMA FARADAY CUP 
TWO-FREQUENCY BEACON RECEIVER 
SUPERIOR CONJUNCTION FARADAY ROTATION 
COSMIC-RAY ANISOTROPY 











UNITED STATES NASA-OSSA 08/17/66 HELIOCENTRIC 
SOLAR WIND PLASMA FARADAY CUP 
TWO-FREQUENCY BEACON RECEIVER 





PIONEER 8 UNITED STATES NASA-OSSA 12/13/67 HELIOCENTRIC 
ESHLEMAN TWO-FREQUENCY BEACON RECEIVER 




















































ORIGINAL PAGE 6 
OF POOR QUALITY 




PLASMA WAVE DETECTOR 
COSMIC-RAY GRADIENT DETECTOR 
ELECTROSTATIC ANALYZER 
PIONEER 9 UNITED STATES NASA-OSSA 11/08/68 
ESHLEMAN TWO-FREQUENCY BEACON RECEIVER 
MCCRACKZN COSMIC-RAY ANISOTROPY 
SCARF ELECTRIC FIELD DETECTOR 
SONETT TRIAXIAL MAGNETOMETER 
WOLFE SOLAR PLASMA DETECTOR 





























WE I NBERG 
~ 












UNITED STATES NASA-OSSA 03/03/72 
CELESTIAL MECHANICS 
QUADRISPHERICAL PLASMA ANALYZER 
JOVIAN TRAPPED RADIATION 





CHARGED PARTICLE COMPOSITION 
MAGNETIC FIELDS 
ASTEROID/METEOROID ASTRONOMY 
JOVIAN CHARGED PARTICLES 
ZODIACAL-LIGHT TWO-COLOR 
PHOTOPOLARI METRY 
UNITED STATES NASA-OSSA 04/06/73 
JOVIAN MAGNETIC FIELD 
CELESTIAL MECHANICS 
QUADRISPHERICAL PLASMA ANALYZER 
JOVIAN TRAPPED RADIATION 




COSMI C-RAY SPECTRA 
CHARGED PARTICLE COMPOSITION 
MAGNETIC FIELDS 
ASTEROID/METEOROID ASTRONOMY 
JOVIAN CHARGED PARTICLES 
ZODIACAL-LIGHT TWO-COLOR 
PHOTOPOLARIMETRY 
UNITED STATES NASA-OSSA 05/20/78 
SOLAR WIND PLASMA ANALYZER (OPA) 
ELECTRON TEMPERATURE PROBE (OETP) 
GAS-PLASMA ENVIRONMENT-DUAL FREQUENCY 
GAMMA BURST DETECTOR (OGBD) 
ATMOSPHERIC DRAG (OAD) 
RADIO OCCULTATION (ORO) 
RETARDING POTENTIAL ANALYZER (OFQA) 
NEUTRAL MASS SPECTROMETER (ONMS) 
RADAR MAPPER (ORAD) 










































73-0 1 9A-12 
73-01914-02 

















































































INVESTIGATION NAME * 
* 
SCARF 
SHAP I RO 
STEWART 
ELECTRIC FIELD DETECTOR (OEFD) 
CELESTIAL MECHANICS (OCM) 
PROGRAMMABLE ULTRAVIOLET SPECTROMETER 
(oms) , 
INFRARED RADIOMETER (OIR) 
ION MASS SPECTROMETER 1-60AMU (OIMS) 
CLOUD PHOTOPOLARIMETER 
ATMOSPHERIC AND SOLAR CORONA TURBULENCE 












PIONEER VENUS 1918 SEE PIONEER VENUS 2 
PIONEER VENUS 1978 SEE PIONEER VENUS PROBE LRG 
PIONEER VENUS 1978 SEE PIONEER VENUS PROBE SM1 
PIONEER VENUS 1918 SEE PIONEER VENUS PROBE SM2 
PIONEER VENUS 1918 SEE PIONEER VENUS PROBE SM3 
PIONEER VENUS 1978 ORBIT SEE PIONEER VENUS 1 
PIONEER VENUS 2 
TAYLOR, JR. 
VON ZAHN 
UNITED STATES NASA-OSSA 08/08/18 VENUS PROBE 
ION MASS SPECTROMETER (BIMS) 







PIONEER VENUS ORBITER SEE PIONEER VENUS 1 
PIONEER VENUS PROBE LRG 
BOESE 
COUNSELMAN 
UNITED STATES NASA-OSSA 08/08/78 VENUS PROBE 
INFRARED RADIOMETER (LIR) 
DIFFERENTIAL LONG BASELINE 
ATMOSPHERIC PROPAGATION (MPRO) 
NEUTRAL PARTICLE MASS SPECTROMETER 
CLOUD PARTICLE SIZE SPECTROMETER (LCPS) 
GAS CHROMATOGRAPH (LGC) 
NEPHELOMETER (LN) 
ATMOSPHERIC STRUCTURE (LAS) 






























PIONEER VENUS PROBE SM1 
COUNSELMAN 
UNITED STATES NASA-OSSA 08/08 . /18  
DIFFERENTIAL LONG BASELINE 
ATMOSPHERIC PROPAGATION (MPRO) 
NEPHELOMETER (SN) 
ATMOSPHERE STRUCTURE ( S A S )  
NET FLUX RADIOMETER (SNFR) 






























2IONEER VENUS PROBE SM2 
COUNSELMAN 
UNITED STATES NASA-OSSA 08/08/78 
DIFFERENTIAL LONG BASELINE 
ATMOSPHERIC PROPAGATION (MPRO) 
NEPHELOMETER (SN) 
ATMOSPHERIC STRUCTURE (SAS) 
NET FLUX RADIOMETER (SNFR) 
ATMOSPHERIC TURBULENCE (MTUR) 













































* PRINC.INVEST.NAME INVESTIGATION NAME 
* 
UNITED STATES NASA-OSSA 08/08/78 
DIFFERENTIAL LONG BASELINE 
ATMOSPHERIC PROPAGATION (MPRO) 
NEPHELOMETER (SN) 
ATMOSPHERIC STRUCTUFE (SAS) 
NET FLUX RADIOMETER (SNFR) 
ATMOSPHERIC TURBULENCE (MTUR) 
INTERFEROMETER (DLBI ) 




































PIONEER-A SEE PIONEER 6 
PI ONEER-B SEE PIONEER 7 
SEE PIONEER 8 PI ONEER-c 
PI ONEER-D SEE PIONEER 9 
PIONEER-F SEE PIONEER 10 
PIONEER-G SEE PIONEER 11 
U.S.S.R. SAS 06/08/75 
PANORAMIC TELEPHOTOMETER FOR SURFACE 
IMAGERY 
VENERA 9 DESCENT CRAFT 
UNKNOWN 
V E N U S  LANDER 
VENUS ORBITER 
V E N U S  LANDER 




U.S.S.R. UNKNOWN 06/14/75 
PANORAMIC CLOUD CAMERA 
VENERA 10 DESCENT CRAFT 
UNKNOWN 
U.S.S.R.  UNKNW 06/14/75 
PANORAMIC TELEPHOTOMETER FOR S W A C E  
IMAGERY 
VENERA 13 DESCENT CRAFT 
UNKNOWN 
U.S.S.R. SAS 10/30/81  
PANORAMIC TELEPHOTOMETER FOR SURFACE 
IMAGERY 
VENERA 14 DESCENT CRAFT 
I UNKNOWN 
U.S.S.R. SAS 11/04/81 
PANORAMIC TELEPHOTOMETER FOR SURFACE 
IMAGERY 
VENUS 9 SEE VENERA 9 
VENUS- 6 7 SEE MARINER 5 













LANDER RADIO SCIENCE 
ENTRY SCIENCE ATMOSPHERIC STRUCTURE 
ENTRY SCIENCE NEUTRAL ATMOSPHERIC 








VIKING 1 ORBITER UNITED STATES NASA-OSSA 08/20/75 AREOCENTRIC 
E-6 















SHORTH I LL 
TILLMAN 
TOULMIN, 3RD 




























MARS ATMOSPHERIC WATER DETECTION (MAWD) 
INFRARED THERMAL MAPPING (IRTM) 
ORBITER RADIO SCIENCE 






LANDER RADIO SCIENCE 
ENTRY SCIENCE ATMOSPHERIC STRUCTURE 
ENTRY SCIENCE NEUTRAL ATMOSPHERIC 





UNITED STATES NASA-OSSA 09/09/15 AREOCENTRIC 
ORBITER IMAGING 
MARS ATMOSPHERIC WATER DETECTION (MAWD) 
INFRARED THERMAL MAPPING (IRTM) 
ORBITER RADIO SCIENCE 
SEE VIKING 2 LANDER 
SEE VIKING 2 ORBITER 
SEE VIKING 1 LANDER 
SEE VIKING 1 ORBITER 
SEE VIKING 2 ORBITER 
SEE VIKING 1 ORBITER 
UNITED STATES NASA-OSSA 09/05/71 SATURN FLYBY 
PLASMA SPECTROMETERS 
ULTRAVIOLET SPECTROSCOPY 
INFRARED SPECTROSCOPY AND RADIOMETRY 
LOW-ENERGY CHARGED PARTICLE ANALYZER AND 
TRIAXIAL FLUXGATE MAGNETOMETERS 
PLASMA WAVE (.01-56 KHZ) 
IMAGING 
HIGH- AND MODERATELY LOW-ENERGY 
RADIO SCIENCE TEAM 
PLANETARY RADIO ASTRONOMY 
TELESCOPE 
COSMIC-RAY TELESCOPE 
UNITED STATES NASA-OSSA 08/20/11 SATURN FLYBY 
PLASMA SPECTROMETERS 
ULTRAVIOLET SPECTROSCOPY 
INFRARED SPECTROSCOPY AND RADIOMETRY 
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LANE MULTIFILTER PHOTOPOLARIMETER, 11-Ol6A-11 
NESS TRIAXIAL FLUXGATE MAGNETOMETERS 11-016A-05 
SCARF PLASMA WAVE (.01-56 KHZ) 11-016A-13 
SMITH IMAGING 77-Ql6A-01 
STONE HIGH- AND MODERATELY LOW-ENERGY 11-016A-08 
2200-7300 A 
COSMIC-RAY TELESCOPE 
TYLER RADIO SCIENCE TEAM 17-Ql6A-02 
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16 
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